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Registration  closes  except  for  new  stu- 
dents 
Entrance    examinations,    registration    of 

new  students,  and  payment  of  fees 
First  semester  begins 
Farm  experience  examinations 
Half  holiday.     Annual  freshman-sopho- 
more contest 
Senate  meeting,  4  :oo  p.m. 
Last  day  for  removal  of  second  semester 

incompletes 
School  of  Agriculture,  first  term  begins 
General  Election  Day ;  a  holiday 
Thanksgiving  recess  begins  9  :oo  p.m. 
Thanksgiving  recess  ends  8:00  a.m. 
Second  semester  condition  examinations 
Creamery  Butter  Makers'  Short  Course 
(10-days'   session),  and   Cheese  Mak- 
ers'  Short  Course    (three-weeks'  ses- 
sion) begin 
Ice  Cream  Makers'  Short  Course 
School  of  Agriculture,  first  term  closes 
Christmas  vacation  begins  12  m. 

Farmers'  and  Home-Makers'  Week 
Short  Course 

Christmas  vacation  ends  8  :oo  a.m.  Se- 
nior field  work  in   forestry  begins 

School  of  Agriculture,  second  term 
begins 

Dairy  Short  Course  begins 

Second  semester  registration  closes  ex- 
cept for  new  students 

Final  examinations  begin 

Registration  of  new  students  and  pay- 
ment of  fees 

Second  semester  begins.  Senior  field 
work  in  forestry  closes 

Lincoln's  Birthday;  a  holiday 

Senate  meeting,  4  :oo  p.m. 
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16 

Saturday 

Washington's  Birthday;  a  holiday 
Last  day  for  removal  of  first  semester 
incompletes 

School  of  Agriculture  closes 
Boys'  and  Girls'  Week 

Easter  recess  begins  9:00  p.m. 

Easter  recess  ends  8:00  a.m. 

First  semester  condition  examinations 

Senate  meeting,  4  :oo  p.m. 

Final  examinations  begin  2:00  p.m. 

Memorial  Day;  a  holiday 

Second  semester  closes 

Baccalaureate  service 

Senior  Class  Day  exercises 

Alumni  Day 

Forty-seventh  Annual  Commencement 

Summer  vacation  begins 

Freshman    work    in    forestry    at    Itasca 

Park  begins 
Summer  Session  and  Teachers'  Training 

School  begin 
Freshman  forestry  work  at  Itasca  Park 

closes 


THE  COLLEGE  OF  AGRICULTURE 

FACULTY 

Marion  LeRoy  Burton,  Ph.D.,  D.D.,  LL.D.,  President 

1005  S.  E.  5th  St.,  Minneapolis 
Cyrus  Northrop,  LL.D.,  President  Emeritus 

519  10th  Ave.  S.  E.,  Minneapolis 
Roscoe  W.  Thatcher,  M.A.,  Dean  and  Director  of  the  Department  of 
Agriculture  1415  Chelmsford  St.,  St.  Paul 

Edward  M.   Freeman,  Ph.D.,  Dean  of  the  College 

2196  Carter  Ave.,  St.  Paul 
Edward  E.  Nicholson,  M.A.,  Dean  of  Student  Affairs 

508  5th  Ave.  S.  E.,  Minneapolis 
Gertrude  H.  Beggs,  Ph.D.,  LL.D.,  Dean  of  Women 

417  nth  Ave.  S.  E.,  Minneapolis 
Rodney  M.  West,  B.A.,  Secretary  2141  Doswell  Ave.,  St.  Paul 

John  H.  Allison,  Ph.B.,  M.F.,   Professor  of  Forestry 

21 18  Knapp  St.,   St.   Paul 
Frederick  J.  Alway,  Ph.D.,  Professor  of  Soil  Chemistry 

1386  Grantham  St.,  St.  Paul 
Albert  C.  Arny,  B.S.  in  Agr.,  Associate  Professor  of  Farm  Crops 

21 15  Dudley  Ave.,  St.  Paul 
Robert  C.  Ashby,  M.S.,  Assistant  Professor  of  Animal  Husbandry 

1423  Chelmsford  St.,  St.  Paul 
Clyde  H.  Bailey,  M.S.,  Associate  Professor  of  Agricultural  Biochemistry 

2304  Doswell  Ave.,  St.  Paul 
Louis  B.  Bassett,  Assistant  Professor  of  Farm  Management 

2095  Dudley  Ave.,  St.  Paul 
Alva  H.  Benton,  M.S.,  Assistant  Professor  of  Farm  Management 

2282  Carter  Ave.,  St.  Paul 
Josephine  T.  Berry,  M.A.,  Professor  of  Nutrition 
.   Alice  Biester,  M.A.,  Assistant  Professor  of  Nutrition 

1 160  Raymond  Ave.,  St.  Paul 
Phil  C.  Bing,  M.A.,  Assistant  Professor  of  Journalism 

2176  Scudder  Ave.,  St.  Paul 
John  D.  Black,  M.A.,  Assistant  Professor  of  Economics 
Andrew  Boss,  Professor  of  Agronomy  and  Farm  Management 

1443  Raymond  Ave.,  St.  Paul 
Willard   L.   Boyd,   D.V.S.,    Assistant   Professor   of   Veterinary   Medicine 
and  Surgery  151 1  Chelmsford  Ave.,  St.  Paul 

Wilfrid  G.  Brierley,  M.S.,  Associate  Professor  of  Horticulture 

2128  Knapp   St.,   St.   Paul 
Starkey   Y.    Britt,   Captain,    U.    S.    A.,    Retired,    Professor   of    Military 
Science  and  Tactics,  Commandant        321  14th  Ave.  S.  E.,  Minneapolis 
Coates  P.  Bull,  B.S.  in  Agr.,  Professor  of  Agronomy 
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LeRoy  Cady,  B.S.  in  Agr.,  Associate  Professor  of  Horticulture 

2121   Doswell  Ave.,  St.  Paul 
Sylvia    Campiglia,    B.S.    in    Ed.,    Assistant    Professor    of    Textiles    and 
Clothing  2328  Priscilla   St.,   St.  Paul 

Royal  N.  Chapman,  M.A.,  Assistant  Professor  of  Animal  Biology 

2602  Thomas  Ave.  N.,  Minneapolis 
Irving  D.  Charlton,  B.S.,  Professor  of  Farm  Engineering 

2141   Doswell  Ave.,   St.   Paul 
Edward  G.  Cheyney,  B.A.,  Professor  of  Forestry 

2163  Carter  Ave.,  St.  Paul 
Louis  J.  Cooke,  M.D.,  Medical  Examiner  and  Director  of  Physical  Edu- 
cation for  Men  909  S.  E.  6th  St.,  Minneapolis 
William  W.  Cumberland,  Ph.D.,  Assistant  Professor  of  Economics 
Maxwell  J.  Dorsey,  Ph.D.,  Associate  Professor  of  Horticulture 

2132  Carter  Ave.,  St.  Paul 
R.  Adams  Dutcher,  M.S.,  M.A.,  Assistant  Professor  of  Agricultural  Bio- 
chemistry 2237  Knapp  St.,  St.  Paul 
Albert  M.  Field,  M.S.,  Assistant  Professor  of  Agricultural  Education 

2089  Carter  Ave.,  St.  Paul 
Clifford   P.   Fitch,   M.S.,   D.V.M.,    Professor   of  Animal   Pathology  and 
Bacteriology  2065  Commonwealth  Ave.,  St.  Paul 

Edward  M.  Freeman,  Ph.D.,  Professor  of  Botany  and  Plant  Pathology 

2196  Carter  Ave.,  St.  Paul 
Ralph  J.  Garber,  M.S.,  Assistant  Professor  of  Agronomy 

1393  Cleveland  Ave.,  St.  Paul 
Carl  W.  Gay,  D.V.M.,  B.S. A.,  Professor  of  Animal  Husbandry 

1386  Chelmsford  St.,  St.  Paul 
Bueford  M.  Gile,  B.S.,  Assistant  Professor  of  Agricultural  Education 

2309  Priscilla  St.,  St.  Paul 
Harriet  I.  Goldstein,  Assistant  Professor  of  Drawing  and  Design 

2298  Priscilla  Ave.,  St.  Paul 
Ross  Aiken  Gortner,  Ph.D.,  Professor  of  Agricultural  Biochemistry 

1460  Raymond  Ave.,  St.  Paul 
Theophilus  L.  Haecker,  Professor  of  Animal  Nutrition 

1205  Raymond  Ave.,  St.  Paul 
Herbert  K.  Hayes,  M.S.,  Associate  Professor  of  Plant  Breeding 

1460  Hythe  St.,  St.  Paul 
Francis  Jager,  Professor  of  Bee  Culture  University  Farm,  St.  Paul 

William  H.  Kenety,  M.S.,  Assistant  Professor  of  Forestry 

Forest  Experiment  Station,  Cloquet 
Howard   C.   H.    Kernkamp,  D.V.M.,   Assistant   Professor   of   Veterinary 
Medicine  1280  Raymond  Ave.,   St.   Paul 

Henry  H.  Kildee,  M.S. A.,  Professor  of  Dairy  Husbandry 

2291  Doswell  Ave.,  St.  Paul 
William  P.  Kirkwood,  B.A.,  Associate  Professor  of  Journalism 

1376  Grantham  St.,  St.  Paul 
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Robert  C.  Lansing,  M.A.,  Assistant  Professor  of  Rhetoric 

1205  Raymond  Ave.,   St.   Paul 
Dexter  D.  Mayne,  Professor  of  Agricultural  Pedagogics 

1403  Cleveland  Ave.,  St.  Paul 
Joseph  S.  Montgomery,  B.S.  in  Agr.,  Assistant  Professor  of  Animal  Hus- 
bandry 1403  Chelmsford  Ave.,  St.  Paul 
William    Moore,    B.A.,    Associate    Professor    of    Research    in    Economic 
Zoology  1466  Hythe  St.,  St.  Paul 
Clarence  A.   Morrow,  B.S.,    M.A.,   Assistant   Professor   of   Agricultural 
Biochemistry                                                       2215  Doswell  Ave.,  St.  Paul 
Amy  P.  Morse,  B.A.,  Assistant  Professor  of  Drawing  and  Design 

501  East  River  Road,  Minneapolis 
Jason  L.  Mowry,  M.Di.,  Associate  Professor  of  Farm  Engineering 

2342  Bourne  Ave.,  St.  Paul 
J.  Anna  Norris,  M.D.,  Director  of   Health  and   Physical  Education   for 
Women  509  S.  E.  6th  St.,  Minneapolis 

Oscar  W.  Oestlund,  Ph.D.,  Assistant  Professor  of  Animal  Biology 

516  S.  E.  Beacon  St.,  Minneapolis 
Wieland  L.  Oswald,  Assistant  Professor  of  Agricultural  Botany 
Thomas  G.  Paterson,  B.S.  in  Agr.,  Assistant  Professor  of  Animal  Hus- 
bandry 1343  Cleveland  Ave.,   St.   Paul 
Francis  W.  Peck,  M.S.,  Assistant  Professor  of  Farm  Management 

2090  Commonwealth  Ave.,  St.  Paul 
Myron    H.    Reynolds,    B.S. A.,    D.V.M.,    M.D.,    Professor    of    Veterinary 
Medicine  and   Surgery  2145  Knapp  St.,   St.  Paul 

William  A.  Riley,   Ph.D.,  Professor  of  Entomology 
Harry  B.  Roe,  B.S.  in  Eng.,  Assistant  Professor  of  Farm  Engineering 

1485  Hythe  St.,  St.  Paul 
Arthur  G.  Ruggles,  M.A.,  Associate  Professor  of  Entomology 

21 13  Como  Ave.  W.,   St.   Paul 
Arthur  C.  Smith,  B.S.,  Professor  of  Poultry  Husbandry 

2271  Commonwealth  Ave.,  St.  Paul 
Elvin  C.  Stakman,  Ph.D.,  Associate  Professor  of  Plant  Pathology 

1380  Raymond  Ave.,  St.  Paul 
*John  T.  Stewart,  C.E.,  Professor  of  Agricultural  Engineering 
Ashley  V.  Storm,  M.A.,  Professor  of  Agricultural  Education 

2239   Como   Ave.   W.,    St.   Paul 
Arthur  G.  Tyler,  Assistant  Professor  of  Farm  Engineering 

2128  Knapp  St.,  St.  Paul 
Frances  V.  Ward,  B.A.,  Assistant  Professor  of  Foods  and  Cookery 

2176  Scudder  St.,  St.  Paul 
Frederic  L.  Washburn,  M.A.,  Professor  of  Entomology 

1 1 12  S.   E.  6th   St.,   Minneapolis 


*  On  leave  of  absence,   1918-19. 
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Robert  M.  Washburn,  M.S. A.,  Professor  of  Dairy  Husbandry 

2122  Knapp  St.,  St.  Paul 
G.  Earl  Weaver,  M.S. A.,  Assistant  Professor  of  Dairy  Husbandry 

1437  Cleveland  Ave.,  St.  Paul 
Mildred  Weigley,  B.S.,  Assistant  Professor  of  Home  Economics 

2176  Scudder  St.,  St.  Paul 
Marion  Weller,  B.A.,  Assistant  Professor  of  Textiles 

2176  Scudder  St.,  St.  Paul 
Richard  Wellington,  M.S.,  Assistant  Professor  of  Horticulture 

2214  Scudder  St.,  St.  Paul 
John  P.  Wentling,  M.A.,  Associate  Professor  of  Forestry 

2195  Doswell  Ave.,  St.  Paul 
John  J.  "VVillaman,  M.S.,  Assistant  Professor  of  Agricultural  Analysis 

1475  Cleveland  Ave.,  St.  Paul 
Grace  I.  Williams,  B.S.,  Assistant  Professor  of  Home  Economics 
Philip  A.  Anderson,  B.S.,  Instructor  in  Animal  Husbandry 

1206  S.  E.  5th  St.,  Minneapolis 
John  V.  Ankeny,  B.S.,  Instructor  in  Agricultural  Education 

2189  Buford  Ave.,  St.  Paul 
Percy  B.  Barker,  M.S.,  Instructor  in  Agricultural  Education 

512  S.  E.  Delaware  St.,  Minneapolis 
William  A.  Billings,  D.V.M.,  Instructor  in  Pathology 

1393  Cleveland  Ave.,  St.  Paul 
Guy  R.  Bisby,  B.S.,  Instructor  in  Plant  Pathology 

2309  Priscilla  St.,  St.  Paul 
Carlotta  Brown,  Instructor  in  Millinery  1408  Hythe  St.,  St.  Paul 

Clara  M.  Brown,  B.A.  in  Educ,  Instructor  in  Textiles  and  Clothing 

2120  Como  Ave.  W.,  St.  Paul 
Estelle  Cook,  Instructor  in  Rhetoric  1361  Cleveland  Ave.,  St.  Paul 

William  T.  Cox,.B.S.  in  For.,  State  Forester,  Special  Lecturer  in  Forestry 

1540  Lincoln  Ave.,  St.  Paul 
Ray  Cunningham,  Assistant  Commandant,  Instructor  in  Military  Science 
and  Tactics  510  12th  Ave.  S.  E.,  Minneapolis 

Robert  C.  Dahlbehg,  B.S.  in  Agr.,  Instructor  in  Agricultural  Botany 

1521  Branston  St.,  St.  Paul 
Jean  Muir  Dorsey,  B.S.  in  H.E.,  Instructor  in  Foods  Management 

2132  Carter  Ave.,  St.  Paul 
William  P.  Dyer,  B.A.,  Instructor  in  Agricultural  Education 

2170  Doswell  Ave.,   St.  Paul 
Hally  J.  Fisher,  R.N.,  Instructor  in  Home  Nursing 

University  Farm,  St.  Paul 
William  K.  Foster,  LL.M.,  Assistant  Director  of  Gymnasium 

652  S.  E.  Erie  St.,  Minneapolis 
Lloyd  V.  France,  M.S.  in  Agr.,  Instructor  in  Bee  Culture 

1459  Hythe  St.,  St.  Paul 
George  G.   Click,  B.A.,   Instructor   in  Rhetoric 

1361   Cleveland  Ave.,  -St.  Paul 
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Vetta  Goldstein,  Instructor  in  Textiles  and  Clothing 

2298  Priscilla  St.,  St.  Paul 
Lillian  Hansen,  Instructor  in  Swimming  3401  Pleasant  Ave.,  Minneapolis 
Edwin  O.  Hanson,  Instructor  in  Dairy  Husbandry  1427  Hythe  St.,  St.  Paul 
Joseph   Havlicek,    Sergeant,    U.    S.    A.,    Retired,    Instructor   in    Military 
Science  and  Tactics  184  Western  Ave.  S.,  St.  Paul 

Godfrey  R.  Hoerner,  B.S.,  Instructor  in  Plant  Pathology 

1 155  Raymond  Ave.,   St.  Paul 
Julius  V.  Hofmann,  M.F.,  Ph.D.,  Special  Lecturer  an  Sylviculture 

2089   Carter   Ave,,    St.    Paul 
Allen  D.  Johnston,  Instructor  in  Blacksmithing  21 11  Knapp  St.,  St.  Paul 
May  S.  Kissock,  B.A.,  Instructor  in  Physical  Education  for  Women 
Valeria  G.  Ladd,  B.A.,  Instructor  in  Physical  Education  for  Women 

1445  East  River  Road,  Minneapolis 
Mabel  C.  McDowell,  B.S.,  Instructor  in  Foods-Management 

2638  Bryant  Ave.  S.,  Minneapolis 
Paul  R.  McMiller,  M.S.,  Instructor  in  Soils 

726  ntti  Ave.  S.  E.,  Minneapolis 
F.  Jean  MacInnes,  B.S.,  Instructor  in  Plant  Pathology 

1449  Grantham  Ave.,  St.  Paul 
Olive  B.  MacComber,  Instructor  in  Textiles  and  Clothing 

1393  Cleveland  Ave.,  St.   Paul 
Maude  Miller,  B.S.  in  H.E.,  Instructor  in  Foods-Management 

1072  Ashland  Ave.,  St.  Paul 
D.  C.  Mitchell,  B.S.  in  C.E.,  Instructor  in  Physical  Education  for  Men 

1395  Chelmsford  Ave.,  St.  Paul 
Ruth  Mohl,  M.A.,  Instructor  in  Rhetoric  1269  Como  Blvd.,  St.  Paul 

Martha  B.   Moorhead,  M.D.,  Lecturer  in  Hygiene 

2441  Nicollet  Ave.,  Minneapolis 
Harriet  Niles,  Instructor  in  Textiles  and  Clothing 

1302  Raymond  Ave.,   St.  Paul 
Abe  Pepinsky,  Instructor  in  Violin  and  Director  of  Orchestra 

968  Marshall  Ave.,  St.  Paul 
Ethel  L.  Phelps,  B.S.,  Instructor  in  Textiles  and  Clothing 

1 160  Raymond  Ave.,  St.  Paul 
Bert  A.  Rose,  Instructor  in  Band  710  S.  E.  7th  St.,  Minneapolis 

Clayton  O.  Rost,  M.A.,  Instructor  in  Soils  1421  Hythe  St.,  St.  Paul 

Harold  R.  Searles,  B.S.,  Instructor  in  Dairy  Husbandry 

1437  Cleveland  Ave.,  St.  Paul 
Dillon   P.   Tierney,  M.F.,   Assistant  State  Forester,   Special   Lecturer  in 
Forestry  State  Capitol,   St.  Paul 

Alice  H.  Tolg,  M.D.,  Instructor  in  Physical  Education  for  Women 

1200  W.  25th  St.,  Minneapolis 
James  B.  Torrance,  Instructor  in  Farm  Engineering 

3744  Portland  Ave.,  Minneapolis 
Elizabeth  Vermilye,  B.A.,  Instructor  in  Home  Management 

21 16  Knapp  St.,  St.  Paul 
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John  C.  West,  Jr.,  B.S.,  Instructor  in  Physical  Education  for  Men 

1537  Midway  Parkway,  St.  Paul 
Hall  B.  White,  B.S.  in  Agr.,  Instructor  in  Carpentry 

1426  Raymond  Ave.,  St.  Paul 
*Gilbert  H.  Wiggin,  B.S.  in  For.,  Instructor  in  Forestry 
David  C.  Berg,  Assistant  in  Dairy  Husbandry      University  Farm,  St.  Paul 
Samuel  A.  Graham,  B.S.  in  For.,  Assistant  in  Economic  Entomology 

812  S.  E.  7th  St.,  Minneapolis 
Julian  G.  Leach,  B.S. A.,  Assistant  in  Plant  Pathology 

1 155  Raymond  Ave.,  St.  Paul 
Clarence  B.  Lord,  D.V.M.,  Assistant  in  Veterinary  Medicine 

1459  Hythe  St.,  St.  Paul 
Allan  G.  Newhall,  B.S.,  Assistant  in  Plant  Pathology 

1485  Cleveland  Ave.,  St.  Paul 
Warren  Williamson,  M.A.,  Assistant  in  Entomology 

2228  Carter  Ave.,  St.  Paul 
*Leslie  V.  Wilson,  B.S.  in  D.H.,  Assistant  in  Dairy  Husbandry 

EXTENSION  STAFF 

Archie  D.  Wilson,  B.S.  in  Agr.,  Director      1375  Cleveland  Ave.,  St.  Paul 
Clarence  H.  Welch,  Secretary,  Agricultural  Extension  Division 

1476  Chelmsford  Ave.,  St.  Paul 
George  J.  Baker,  M.S.  in  Agr.,  Demonstration  Farm  Specialist 

1366  Raymond  Ave.,  St.  Paul 

Mrs.  Margaret  B.  Baker,  Assistant  State  Leader,  Boys'  and  Girls'  Club 

Work  61  S.  St.  Albans  St.,  St.  Paul 

Frank  E.  Balmer,  B.S.  in  Agr.,  State  Leader  County  Agricultural  Agents 

2266  Carter  Ave.,  St.  Paul 
Mary  L.  Bull,  Home  Economics  Specialist  2150  Carter  Ave.,  St.  Paul 

William  L.  Cavert,  M.S.,  Farm  Management  Specialist 

1443  Grantham   St.,   St.  Paul 
Norton  E.  Chapman,  M.A.,  Poultry  Husbandry  Specialist 

2316  Pierce  Ave.,  St.  Paul 
Spencer  B.  Cleland,  B.S.,  Assistant  State  Leader  County  Agents 

2089  Carter  Ave.,   St.  Paul 
Lucy   Cordiner,   Home   Economics    Specialist 

2256  Commonwealth  Ave.,  St.  Paul 
Josephine  Creelman,  Home  Nursing  Specialist 

2256  Commonwealth  Ave.,  St.  Paul 
Theodore  A.  Erickson,  B.A.,  State  Leader  Boys'  and  Girls'  Club  Work 

1366  Raymond  Ave.,  St.  Paul 
Lewis  H.  Fudge,  Assistant  State  Leader,  Boys'  and  Girls'  Club  Work 

1393  Cleveland  Ave.,  St.  Paul 

Roy  H.   Giberson,     Assistant     State     Leader     Boys'     and     Girls'     Club 

Work  Anoka 
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George  F.  Howard,  Assistant  State  Leader  Boys'  and  Girls'  Club  Work 

1281  Raymond  Ave.,  St.  Paul 
J.  Seneca  Jones,  Assistant  State  Leader  County  Agents 

2105  Scudder  Ave.,  St.  Paul 
Kemper  A.  Kirkpatrick,  Assistant  State  Leader  County  Agents 

1416  Raymond  Ave.,  St.  Paul 
Elizabeth  C.  Lange,  Emergency  State  Home  Demonstration  Leader 

1408  Hythe  St.,  St.  Paul 
Harry  R.  Leonard,  Assistant  State  Leader  County  Agents  Stillwater 

Thomas  B.  McCulloch,  Demonstration  Farm  Specialist 

1343  Raymond  Ave.,  St.  Paul 
Arthur  J.  McGuire,  B.Agr.,  Reclamation  and  Livestock  Specialist 

1366  Raymond  Ave.,  St.  Paul 
William  A.  McKerrow,  Livestock  Specialist  Rogers  Hotel,  Minneapolis 
Roger  S.  Mackintosh,  B.S.  in  Agr.,  Horticultural  Specialist 

2153  Doswell  Ave.,  St.  Paul 
William  E.  Morris,  Assistant  State  Leader  County  Agents 

2089  Carter  Ave.,  St.  Paul 
George  H.  Nesom,  B.S.,  Soil  Specialist  2104  Scudder  St.,  St.  Paul 

Rett  E.  Olmstead,  Farmers'  Club  Specialist    1485  Raymond  Ave.,  St.  Paul 
Clarence  D.  Patterson,  B.S.,  Farm  Management  Specialist 

1485  Cleveland  Ave,  St.  Paul 
May  Secrest,  Home  Economics  Specialist 

2256  Commonwealth  Ave,  St.  Paul 
Juniata  L.  Shepperd,  M.A,  Home  Economics  Specialist 

2219  Knapp  St.,  St.  Paul 
Arne  G.  Tolaas,  M.S.,  Plant  Pathology  Specialist 

2089  Carter  Ave,   St.  Paul 

MEMBERS  OF  OTHER  FACULTIES  GIVING  INSTRUCTION  IN 
THE  COLLEGE  OF  AGRICULTURE 

Cephas  D.  Allin,  Ph.D.,  LL.B,  Professor  of  Political  Science 

509  S.  E.  6th  St.,  Minneapolis 
William  Anderson,  M.A,  Assistant  Professor  of  Political  Science 

500  S.  E.  Delaware  St,  Minneapolis 
*Ross  A.  Baker,  Ph.D.,  Assistant  Professor  of  Chemistry 
Francis  B.  Barton,  Docteur  de  l'Universite  de  Paris,  Assistant  Professor 
of  Romance  Languages  507  S.  E.  Oak  St.,  Minneapolis 

Luther  L.  Bernard,  Ph.D.,  Associate  Professor  of  Sociology 

509  S.  E.  6th  St.,  Minneapolis 
Roy  G.  Blakey,  Ph.D.,  Assistant  Professor  of  Economics 

619  S.  E.  Beacon  St,  Minneapolis 
Oscar  C.  Burkhard,  Ph.D.,  Assistant  Professor  of  German 

719  E.  River  Road,  Minneapolis 
Frederic  K.  Butters,  Ph.D.,  Assistant  Professor  of  Botany 

815   S.  7th   St.,  Minneapolis 
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Lotus  D.  Coffman,  Ph.D.,  Professor  of  Education 

1 1 15  E.  River  Road,  Minneapolis 
B albino    Davalos,   Abogado,    LL.D.,    Professorial    Lecturer    in    Romance 
Languages  316  12th  Ave.  S.  E.,  Minneapolis 

James  Davies,  Ph.D.,  Assistant  Professor  of  German 

3230  3rd  Ave.  S.,  Minneapolis 
Hal  Downey,  Ph.D.,  Associate  Professor  of  Animal  Biology 

802  S.  E.  4th  St.,  Minneapolis 
J.  Franklin  Ebersole,  M.A.,  Assistant  Professor  of  Economics 

4147  Wentworth  Ave.  S.,  Minneapolis 
William  H.  Emmons,  Ph.D.,  Professor  of  Geology 

1225  S.  E.  7th  St.,  Minneapolis 
•Henry  A.  Erikson,  Ph.D.,  Professor  of  Physics 

424  S.  E.  Harvard  St.,  Minneapolis 
Donald  N.  Ferguson,  B.A.,  Assistant  Professor  of  Pianoforte 

4912  Penn  Ave.  S.,  Minneapolis 
*George  B.  Frankforter,  Ph.D.,  Professor  of  Chemistry 
Jules  T.  Frelin,  B.A.,  Assistant  Professor  of  French 

310  12th  Ave.  S.  E.,  Minneapolis 
Frank  F.  Grout,  M.S.,  Associate  Professor  of  Geology  and  Mineralogy 

504  University  Ave.  S.  E.,  Minneapolis 
Willard  E.  Hotchkiss,  Ph.D.,  Professor  of  Economics 

214  S.  E.  Walnut  St.,   Minneapolis 
Ned  L.  Huff,  M.A.,  Assistant  Professor  of  Botany 

1219   S.   E.   7th    St.,   Minneapolis 
Albert  E.  Jenks,  Ph.D.,  Professor  of  Anthropology 

819  University  Ave.  S.  E.,  Minneapolis 
A.  Walfred  Johnston,  M.A.,  Assistant  Professor  of  Geology 

803  University  Ave.  S.  E.,  Minneapolis 
*Paul  E.  Klopsteg,  Ph.D.,  Assistant  Professor  of  Physics 
Alfred  E.  Koenig,  M.A.,  Assistant  Professor  of  German 

602  S.  E.  7th  St.,  Minneapolis 
Samuel  Kroesch,  Ph.D.,  Assistant  Piofessor  of  German 

611  S.  E.  Oak  St.,  Minneapolis 
Winford  1$.  Larson,  M.D.,  Associate  Professor  of  Bacteriology 

516  9th  Ave.  S.  E.,  Minneapolis 
Irville  C.  LeCompte,  Ph.D.,  Professor  of  Romance  Languages 

827  University  Ave.  S.  E.,  Minneapolis 
Elmer  J.  Lund,  Ph.D.,  Assistant  Professor  of  Zoology 

600  S.  E.  Essex  St.,  Minneapolis 
*Louis  W.  McKeehan,  Ph.D.,  Associate  Professor  of  Physics 
Frank  H.  MacDougall,  Ph.D.,  Assistant  Professor  of  Chemistry 
Henry  T.  Moore,  Ph.D.,  Assistant  Professor  of  Psychology 

803  S.  E.  Huron  St.,  Minneapolis 
Walter  R.  Myers,  Ph.D.,  Assistant  Professor  of  German 

608  S.  E.  Oak  St.,  Minneapolis 


*  On  leave  of  absence,    1918-19. 


FACULTY  IS 

Henry  F.  Nachtrieb,  B.S.,  Professor  of  Animal  Biology 

905  S.  E.  6th  St.,  Minneapolis 
Edward  E.  Nicholson,  M.A.,  Professor  of  Chemistry 

508  5th  Ave.  S.  E.,  Minneapolis 
Everett  Ward  Olmsted,  Ph.D.,  Professor  of  Romance  Languages 

2727  Lake  of  Isles  Blvd.,  Minneapolis 
Joseph  Peterson,  Ph.D.,  Assistant  Professor  of  Psychology 

311  9th  Ave.  S.  E.,  Minneapolis 
Ruth  S.  Phelps,  M.A.,  Assistant  Professor  of  Romance  Languages 

East  Sanford  Hall,  Minneapolis 
Chessley  J.  Posey,  M.S.,  Assistant  Professor  of  Geography 

124  S.  E.  State  St.,  Minneapolis 
Terence  T.  Quirke,  Ph.D.,  Assistant  Professor  of  Geology 

315  nth  Ave.  S.  E.,  Minneapolis 
Edwin  Clyde  Robbins,  Ph.D.,  Assistant  Professor  of  Economics 

741  14th  Ave.  S.  E.,  Minneapolis 
Thomas  S.  Roberts,  M.D.,  Professor  of  Ornithology 

2303  Pleasant  Ave.,  Minneapolis 
♦Harold  E.  Robertson,  M.D.,  Professor  of  Pathology 
Carl  Otto  Rosendahl,  Ph.D.,  Professor  of  Botany 

2191  Commonwealth  Ave.,  St.  Paul 
Carl  Schlenker,  B.A.,  Professor  of  German 

514  nth  Ave.  S.  E.,  Minneapolis 
Carlyle  Scott,  Professor  of  Music  3322  Lyndale  Ave.  S.,  Minneapolis 
Colbert  Searles,  Ph.D.,  Professor  of  Romance  Languages 

1941   Fremont  Ave.   S.,   Minneapolis 
Charles  F.  Sidener,  B.S.,  Professor  of  Chemistry 

1320  S.  E.  5th  St.,  Minneapolis 
Charles  P.  Sigerfoos,  Ph.D.,  Professor  of  Zoology 

1023  University  Ave.  S.  E.,  Minneapolis 
Fletcher  H.  Swift,  Ph.D.,  Professor  of  Education 

819  S.  E.  Superior  St.,  Minneapolis 
♦Sterling  Temple,  Ph.D.,  Associate  Professor  of  Chemistry 
Josephine:  E.  Tilden,  M.S.,  Professor  of  Botany 

2235  Como  Ave.  W.,  St.  Paul 
Arthur  J.  Todd,  Ph.D.,  Professor  of  Sociology 

721  S.  E.  7th  St.,  Minneapolis 
Marvin  J.  Van  Wagenen,  B.S.,  M.A.,  Assistant  Professor  of  Education 

629  S.  E.  6th  St.,  Minneapolis 
Herbert  Woodrow,  Ph.D.,  Associate  Professor  of  Psychology 

215  S.  E.  Walnut  St.,  Minneapolis 
♦Robert  M.  Yerkes,  Ph.D.,  Professor  of  Psychology 
Jeremiah  S.  Young,  Ph.D.,  Professor  of  Political  Science 

1 120  S.  E.  6th  St.,  Minneapolis 
Anthony  Zeleny,  Ph.D.,  Professor  of  Physics 

613  East  River  Road,  Minneapolis 
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Jean  H.  Alexander,  M.A.,  Instructor  in  Education 

306  10th  Ave.  S.  E.,  Minneapolis 
George  D.  Allen,  M.S.,  Instructor  in  Animal  Biology 

1203  S.   E.  7th   St.,  Minneapolis 
Anne  H.  Benton,  B.A.,  Instructor  in  Bacteriology 

2024  Queen  Ave.   S.,   Minneapolis 
Thomas  M.  Broderick,  Ph.D.,  Instructor  in  Geology 

512  S.  E.  Delaware  St.,  Minneapolis 
William  S.  Cooper,  Ph.D.,  Instructor  in  Botany 

1523  W.  Lake  St.,  Minneapolis 
Solomon  M.  Delson,  Ph.B.,  Instructor  in  Romance  Languages 

517  9th  Ave.  S.  E.,  Minneapolis 
Elise  F.  Dexter,  M.A.,  Instructor  in  German 

314  10th  Ave.  S.  E.,  Minneapolis 
Maximilian  Dick,  Instructor  in  Music  961  Laurel  Ave.,  St.  Paul 

Harold  S.  Diehl,  B.A.,  Instructor  in  Bacteriology 

429  S.  E.  Union  St.,  Minneapolis 
Ernest  O.  Dieterich,  Ph.D.,  Instructor  in  Physics 

977  14th  Ave.  S.  E.,  Minneapolis 
Isaac  W.  Geiger,  Ph.D.,  Instructor  in  Chemistry 

15  Barton  Ave.  S.  E.,  Minneapolis 
Arthur  R.  Graves,  M.A.,  Instructor  in  German 

407  S.  E.  4th  St.,  Minneapolis 
Pedro  Henriquez  Urena,  Bachiller  en   Ciencies  y  Letras,   Abogado,   In- 
structor in  Romance  Languages  1213  S.  E.  7th  St.,  Minneapolis 
Siegfried  F.  Herrmann,  B.S.,  Instructor  in  Bacteriology 

329  S.  E.  Union  St.,  Minneapolis 
Albert  C.  Hodge,  Ph.B.,  Instructor  in  Economics 

615  9th  Ave.  S.  E.,  Minneapolis 
Albert  C.  James,  M.B.A.,  Instructor  in  Economics 

Maryland  Hotel,   Minneapolis 
Richard  Jente,  M.A.,  Instructor  in  German 

519  nth  Ave.  S.  E.,  Minneapolis 
Enrique  Jimenez,  M.A.,  Instructor  in  Romance  Languages 

1 120  S.  E.  4th  St.,  Minneapolis 
Charles  E.  Johnson,  Ph.D.,  Instructor  in  Comparative  Anatomy  of  Ver- 
tebrates 820  S.  E.  Fulton  St.,  Minneapolis 
Karl  S.  Lashley,  B.A.,  Instructor  in  Psychology 

1827  S.  E.  4th  St.,  Minneapolis 
John  C.  McKinley,  M.A.,  Instructor  in  Bacteriology 

2423  Irving  Ave.  S.,  Minneapolis 
Adolph  R.  Ringoen,  M.A.,  Instructor  in  Animal  Biology 

1203  S.  E.  7th  St.,  Minneapolis 
Carl  L.  Schumann,  Ph.D.,  Instructor  in  Chemistry 

317  17th  Ave.  S.  E.,  Minneapolis 
Woldemar  M.  Sternberg,  B.S.  in  Chem.  Eng.,  Instructor  in  Chemistry 

510  S.  E.  Ontario  St.,  Minneapolis 
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Gustaaf  van  Roosbroeck,  B.A.,  Instructor  in  Romance  Languages 

404^  14th  Ave.  S.  E.,  Minneapolis 
J.  Warren  Stehman,  M.A.,  Instructor  in  Economics 

503  Washington  Ave.  S.  E.,  Minneapolis 
H.  Lee  Ward,  Ph.D.,  Instructor  in  Chemistry  2176  Scudder  St.,  St.  Paul 
Edwin  H.  Zeydel,  M.A.,  Instructor  in  German 

1312  S.  E.  7th  St.,  Minneapolis 
Lois  Clark,  B.A.,  Assistant  in  Botany  721  12th  Ave.  S.  E.,  Minneapolis 
Herbert  E.  Clefton,  B.A.,  Teaching  Fellow  in  Romance  Languages 

310  1 2th  Ave.  S.  E.,  Minneapolis 
Clement  J.  de  Bere,  Bachilier  en   Philosophic  et  en  Droit,  Assistant  in 
Romance  Languages  319  14th  Ave.  S.  E.,  Minneapolis 

Josephine  M.  de  Boer,  B.A.,  Assistant  in  Romance  Languages 

800  S.  E.  4th  St.,  Minneapolis 
John  D.  Dodson,  M.A.,  Teaching  Fellow  in  Psychology 

15  Florence  Court  S.  E.,  Minneapolis 
Amelia  M.  Doyle,  B.A.,  Teaching  Fellow  in  Romance  Languages. 

21 18  Marshall  Ave.,  St.  Paul 
Antonio  Gervasi,  B.A.,  Teaching  Fellow  in  Romance  Languages 

1321  S.  E.  7th  St.,  Minneapolis 
Horace  Gunthorp,  M.S.,  Teaching  Fellow  in  Botany 

ion   14th  Ave.  S.  E.,  Minneapolis 
Paul  A.  Harvey,  B.S.,  Teaching  Fellow  in  Botany 

1009  University  Ave.  S.  E.,  Minneapolis 
Arthur  M.  Johnson,  B.S.,  Teaching  Fellow  in  Botany 

512  S.  E.  Delaware  St.,  Minneapolis 
Vinnie  A.  Pease,  B.A.,  M.S.,  Teaching  Fellow  in  Botany 

303  Washington  Ave.  S.  E.,  Minneapolis 
Alice  H.  Sullivan,  B.A.,  Assistant  in  Psychology 

1202  S.  E.  4th  St.,  Minneapolis 

FACULTY  COMMITTEES 
1918-1919 
Executive. — Executive  Committee  of  the  Department  of  Agriculture. 
Enrollment. — West,  Biester,  Dutcher,  Mowry,  Pierce,  Wentling. 
Curriculum  and  Catalog 

Agricultural  Courses. — Boss,  Brierley,  Gay,  Hayes,  Storm,  West. 
Forestry  Courses. — Cheyney,  Allison,  Kenety,  Wentling. 
Home  Economics  Courses. — Berry,  H.   Goldstein,  Vermilye,  Weig- 
ley,  Weller. 
Students'  Work. — Freeman,  Beggs,  Berry,  Cheyney,  Nicholson,  West. 
Student  Organizations. — Lansing,  Fitch,  Freeman,  Weigley,  Weller. 
Faculty  Business. — Gortner,  Ruggles,  Stakman,  Vermilye. 
Appointment. — Storm,  Arny,  Berry,  Weigley. 
Farm  Experience. — Boss,  Brierley,  Kildee,  Paterson. 


GENERAL    INFORMATION 

ADMISSION 

New  students  are  admitted  at  the  opening  of  the  first  semester  in 
September  and  the  second  semester  in  February. 

All  students  entering  for  the  first  time  must  submit  their  credentials 
to  the  Enrollment  Committee. 

Admission  is  either  by  certificate  or  by  examination.  Candidates  must 
have  completed  the  equivalent  of  a  four-year  high  school  course  and  must 
present : 

1.  Four  units  of  Englisn ;  or  three  units  of  English  and  four 
units  of  a  foreign  language ;  or  three  units  of  English  and  two 
units  in  each  of  two  foreign  languages. 

2.  One  unit  of  algebra  and  one  unit  of  plane  geometry. 

3.  Enough  additional  work  to  make  in  all  fifteen  units,  of  which 
not  more  than  four  may  be  in  subjects  not  listed  in  the  ad- 
mission groups. 

Graduates  of  the  School  of  Agriculture  of  the  University  of  Minne- 
sota who  have  completed  the  two  summers  of  supervised  work  offered 
in  the  School  course,  one  additional  School  year,  and  one  additional  sum- 
mer's work,  or  the  equivalent  thereof,  will  be  admitted  to  the  College 
of  Agriculture,  Forestry,  and  Home  Economics. 

For  details  of  admission  requirements  and  definition  of  "unit,"  see 
the  Bulletin  of  General  Information. 

Every  prospective  student  is  urged  to  obtain  before  entering  college 
at  least  six  months'  practical  experience  on  a  farm.  Entering  students 
whose  farm  experience  credentials  are  not  satisfactory  will  be  examined 
as  to  their  familiarity  with  farm  practices,  and  farm  experience  will  be 
required  during  the  college  course  in  accordance  with  the  results  of  these 
e:$£minations.  For  students  specializing  in  Dairy  Husbandry  at  least 
three  of  the  six  months  of  approved  farm  experience  must  be  on  an 
accredited  dairy  farm. 

Applicants  for  admission  are  urged  to  present  Physics  (1  unit),  Chem- 
istry (1  unit),  and  Higher  Algebra  {l/2  unit),  for  entrance  credits.  If 
these  subjects  are  not  completed  in  the  high  school,  they  will  have  to 
be  taken  in  the  University,  thus  postponing  some  of  the  vocational  courses. 

FEES 

Incidental  semester  fee 

Residents   of   Minnesota $20.00 

Non-residents     40.00 

Deposit   (first  semester  only) 500 

Health  fee   (per  semester) 3.00 

Military    Deposit    (freshmen    or    sophomores,    first    semester    in    residence    only) 

Subject  to   change  to  meet  contract-  price   of  uniform 23.65 

Gymnasium    suit    deposit 4.5 1 

Minnesota   Union    (per   semester) 1.00 
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Special   fees 

Examination   for   removal    of   conditions 1.00 

Examinations   for  credit    (after   the   first   semester   in    residence) 5.00 

Special    examinations    5.00 

Change     of     registration * 2.50 

Late  registration. — Old  students  must  indicate  their  registration  not 
later  than  two  Aveeks  before  the  day  set  for  classes  to  begin.  All  students 
must  complete  their  registration  (including  payment  of  fees)  before  the 
day  set  for  classes  to  begin.  Penalty  for  delay  in  either  indicating  or 
completing  registration,  one  dollar.  An  additional  twenty-five  cents  is 
charged  for  each  day  of  delay  after  the  last  day  set  for  the  completion  of 
registration  and  a  similar  charge  for  each  day  of  delay  after  the  last  day- 
set  for  payment  of  fees. 

Important. — The  regulations  require  that  no  student  be  allowed  to 
register  after  the  semester  opens  except  by  special  committee  action. 

FACULTY   REGULATIONS 

Students  are  held  responsible  for  compliance  with  all  faculty  regu- 
lations. These  regulations  are  published  in  a  booklet  issued  to  students 
at  the  time  of  registration. 

REQUIREMENTS   FOR  GRADUATION   AND   DECREES 

After  the  completion  of  the  prescribed  course  of  study,  including  all 
of  the  required  work  and  the  requisite  amount  of  elective  work  equiva- 
lent to  a  total  of  144  credit  hours,  candidates  will  be  recommended  for 
graduation  with  the  degree  of  Bachelor  of  Science. 

PROFESSIONAL   CERTIFICATE 

The  University  State  Teachers'  Certificate  in  Agricultural  Education 
will  be  granted  in  1918-19  to  graduates  of  the  College  of  Agriculture, 
Forestry,  and  Home  Economics,  who  have  Completed  fifteen  hours  in 
approved  professional  courses,  and  to  graduates  of  the  College  of  Edu- 
cation who  have  carried  the  prescribed  course  leading  to  such  a  certificate. 

The  Industrial  Certificate  which  all  Minnesota  teachers  of  agriculture 
are  required  to  have,  will  be  granted  in  1918-19  by  the  State  Department 
of  Education  to  graduates  of  the  College  of  Agriculture,  Forestry,  and 
Home  Economics,  who  are  recommended  by  the  College  and  who  have 
the  professional  training  required  by  the  regulations  of  the  State  Depart- 
ment of  Education  for  special  teachers  of  agriculture,  and  to  graduates 
of  the  College  of  Education  who  have  completed  the  course  leading  to 
such  a  certificate. 

Students  desiring  this  industrial  certificate  should  consult  with  the 
Chief  of  the  division  of  Agricultural  Education  before  registering  for  the 
work  in  the  junior  year. 
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The  work  of  the  freshman  year  and  a  majority  of  that  of  the  sopho- 
more year  is  the  same  for  all  students.  The  work  of  the  junior  and  senior 
years  is  arranged  to  permit  specialization. 

The  College  recognizes  four  principal  groups  of  students : 

1.  Those  who  are  preparing  for  general  agricultural  pursuits,  such  as 
county  agent  work,  dairying,  stock  raising,  vegetable  and  fruit  farming, 
grain  farming,  and  the  management  of  general  and  specialized  types  of 
farms. 

2.  Those  who  are  preparing  to  become  specialists  in  any  of  the  above 
lines  for  the  practice  of  professional  agriculture  in  college  or  experiment 
station.  For  these  students  graduate  work  after  the  completion  of  the 
prescribed  course  is  advised. 

3.  Those  who  are  preparing  to  become  teachers  of  agriculture  and 
manual  training  in  secondary  schools. 

4.  Those  who  expect  to  become  specialists  in  some  one  of  the  special 
agricultural  sciences  such  as  Agricultural  Biochemistry,  Agricultural  Eco- 
nomics, Entomology,  Plant  Breeding,  Plant  Pathology,  Soils,  etc.  For 
thoro  preparation  in  any  of  the  lines  listed  in  this  group,  graduate  work, 
after  the  completion  of  the  four-year  course,  is  essential. 

Groups  of  courses,  supplementary  to  those  required  of  all  students, 
are  outlined  on  pages  23  to  25.  Some  one  of  these  should  be  chosen 
not  later  than  the  close  of  the  freshman  year. 

Students  who  have  in  mind  some  definite  field  of  work  not  covered 
by  these  suggested  lines  of  specialization  should  consult  the  Dean  of  the 
College  for  advice  in  the  modification  of  his  course  of  study  or  for  the 
arrangement  of  a  curriculum  particularly  suited  to  the  vocation  for  which 
he  desires  to  prepare  himself. 

After  selecting  or  arranging  such  a  course  of  study,  each  student 
should  consult  frequently  with  the  head  of  the  division,  or  divisions,  giving 
the  major  work  in  his  curriculum,  advising  particularly  with  reference 
to  electives  and  practical  vacation  work  which  may  be  of  value  in  his 
chosen  line  of  specialization. 

EXPLANATION    OF    COURSE    NUMBERS 

Odd  numbers  indicate  first-semester  courses  ;  even  numbers,  second- 
semester  courses.  A  combination  of  the  two  (e.g.,  5-6)  indicates  courses 
continuing  through  the  year.  In  the  case  of  courses  repeated  the  second 
semester,  the  suffix  a  indicates  first  semester,  the  suffix  b,  second  semester. 

All  undergraduate  courses  are  numbered  from  1  to  100.  All  courses 
open  to  undergraduates  and  graduates  are  numbered  from  101  to  200. 

Numbers  following  the  descriptive  name  of  a  course  indicate  the 
number  of  credit  hours. 

Course  numbers  in  parentheses,  following  the  number  of  credit  hours 
indicate  prerequisite  courses. 
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One  credit  hour  is  equivalent  to  (1)  one  lecture  or  recitation  period 
requiring  two  hours  of  preparation,  (2)  two  periods  of  laboratory  work 
requiring  one  hour  of  preparation,  or  (3)  three  periods  of  laboratory 
work  with  no  preparation,  each  week  for  one  semester. 

GROUP  I.  GENERAL  REQUIREMENTS  FOR  ALL  STUDENTS  IN 

AGRICULTURE 

FRESHMAN  YEAR 

All  of  the  following  work  is  required  of  every  student  except  for 
the  exemptions  indicated.  For  some  students  this  represents  more  than 
the  regular  amount  of  work  of  18  credit  hours  per  semester.  In  such 
cases  those  subjects  listed  below  which  can  not  be  taken  in  the  freshman 
year  must  take  precedence  the  following  year. 

1.  Non-credit  courses  required  for  graduation   in   addition   to  the    144  credit   hours. 
Agron.    7,   Farm   Practices.     Those  entering  with   sufficient  knowledge   of  general    farm 

practices,   as  shown  by   certificate  or  examination,   are  exempt. 

Freshman  Lectures.  A  course  of  nine  lectures  intended  primarily  to  familiarize  the 
new  student  with  the  College,  college  customs,   and  methods  of  procedure. 

Military  Drill.  One  afternoon  per  week  both  semesters.  Students  found  to  be  phys- 
ically unfit  may  be  required  to  substitute  special  corrective  exercises  in  gymnasium. 

Phys.  Educ.  1,  Personal  Hygiene.  Two  lectures  per  week,  first  six  weeks  of  the  first 
semester. 

Phys.  Educ.  3a,b,  Gymnasium.  Two  hours  per  week,  last  twelve  weeks  of  the  first 
semester  or  the  first  twelve  weeks  of  the  second   semester. 

2.  General  courses. — All  of  the  following,  except  An.  Biol.  3-4,  Chem.   33,  and  Rhet.  3, 

may  be  registered  for  either  semester  except  that  the  proper  sequence  of  con- 
tinuation courses  and  the  prerequisites  must  be  observed.  Ordinarily,  if  Botany 
is  registered  for  in  the  freshman  year,  registration  for  Zoology  should  be  post- 
poned until  the   sophomore  year,   and  vice  versa. 

Agron.  ia,b,  Farm  Crops,  3 

An.  Biol.  3-4,  General  Zoology,  6.  Should  be  postponed  until  the  sophomore  year  by 
those  who  take  Bot.   1-2. 

An.    Husb.    ia,b,  Types  and   Breeds  of   Livestock,   3. 

Bot.  ia,b,-2a,b,  General  Botany,  6.  Students  presenting  a' unit  of  high-school  botany 
for  admission  may  omit  the  first  semester  and  substitute  three  credits  elective 
later  in  their  course  of  study.  This  course  should  be  postponed  until  the  sopho- 
more year  by  those  who  take  An.   Biol.   3-4. 

Chem.  3a,b,  Advanced  General  Chemistry  and  Qualitative  Analysis,  3.  Those  re- 
quired  to   take    Chem.    23    are    exempt. 

Chem.  33,  General  Chemistry  and  Qualitative  Analysis,  5.  Students  presenting  one 
unit  of  high-school  chemistry  may  omit  this  course  and  register  for  Course  3. 
Those  required  to  take  this  course  because  of  inability  to  successfully  carry 
Course  3  will  be  allowed  not  more  than  three  credits. 

Chem.  4a,b,  General  Chemistry  and  Qualitative  Analysis,  3.    (Chem.   3  or  33) 

Dy.  Husb.   7a,b,  Elements  of  Dairy  Husbandry,  3. 

Econ.   2a,b,  Industries  and  Commerce  of  the  United   States,    3. 

Farm  Eng.  na,b,  Applied  Mathematics,  3.  Students  presenting  a  half  unit  of  higher 
algebra  for  admission  may  omit  this  and  substitute  three  credits  elective  later  in 
their  course   of   study.  ^ 

Farm.    Eng.    i3a,b,  Farm  Motors,   3 

Hort.  ooa,b,  General  Horticulture,  3.  This  course  should  be  omitted  by  those  intend- 
ing to  specialize  in  any  horticultural  line  of  work  or  in  Agricultural  Education 
and  three  credits  elective  substituted  later  in  the  course  of  study. 
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Rhet.    ia,b,-2a,b,    Rhetoric,   6 

Rhet.  3,  Elementary  Rhetoric,  3.  Required  only  of  those  who  are  found  to  be  unable 
to  carry  Course   1. 

SOPHOMORE  YEAR 

1.  Non-credit  courses  required  for  graduation  in  addition  to  the  144  credit  hours. 
Military    Drill.       One    afternoon    per    week    both    semesters.       Students    found    to    be 

physically  uafit  may  be  required  to  substitute  special  corrective  exercises  in 
gymnasium. 

2.  Freshman  courses  which  were  not  completed  during  the  freshman  year. 

3.  General   courses. — With   the   exception    of   Farm    Eng.    21-22,   these    courses  may   be 

registered  for  either  semester  except  that  the  proper  sequence  of  continuation 
courses  and  prerequisites  must  be  observed. 

Agr.  Biochem.  7-8,  General  Agricultural  Biochemistry,  6.  (Chem.  6  cred.).  Not  re- 
quired of  those  who  are  specializing  in  a  course  of  study   requiring  Chem.   35-36. 

Econ.    3a,b,   Principles  of  Economics,   3 

Farm  Eng.  3a,b,  Mechanical  ©rawing  3.  Those  presenting  a  unit  of  high-school 
mechanical  drawing  may  omit  this  and  substitute  three  credit  hours  elective  later 
in  their  course  of  study. 

Farm.  Eng.  21-22,  Agricultural  Physics,  6.  Those  presenting  a  unit  of  high-school 
physics  and  those  selecting  a  line  of  specialization  which  requires  Physics  1-2, 
may  omit  this  and  substitute  six  credit  hours  elective  later  in  their  course  of 
study. 

Path.  6a,b,  Elementary  Bacteriology,  3 

Pol.    Sci.,    ia,b,  American   Government,   3 

Rhet.    n&,b,   Argumentation,    3    (Rhet.    2) 

Rhet.  22a,b,  Public  Speaking,  3   (Rhet.  2) 

4.  Special  courses  as  prescribed  by  the  curriculum  of  the  line  of  specialization  selected. 

Enough  of  these  courses  should  be  selected  to  make  up,  together  with  those 
listed  in  2  and  3  above,  eighteen  credit  hours  each  semester.  See  special  re- 
quirements on  pages  23  to  25. 

JUNIOR  YEAR 

1.  General  courses. — Soils,  2,  Soils,  4.   (Chem.  6  cred.) 

2.  Special  courses  as  prescribed  by  the  curriculum  of  the   line   of  specialization.      See 

special  requirements  on  pages  23  to  25. 

3.  Electives,. — Enough  elective  credits  should  be  registered  for  to  make  up  with   1    and 

2,  above,   18  credit  hours  each  semester. 

SENIOR   YEAR 

1.  Special  courses  as  prescribed  by  the  curriculum  of  the  line  of  specialization  selected. 

See  special  requirements  on  pages  22  to  25. 

2.  Electives. — Enough   elective   credits   should  be   registered    for  to    make   up,   with   the 

special  courses,   18  credit  hours  each  semester. 


GROUP    II.      SPECIAL    REQUIREMENTS    IN    THE    DIFFERENT 

LINES  OF  SPECIALIZATION  (SUPPLEMENTARY 

TO  GROUP  I) 

Course  descriptions  will  be  found  under  corresponding  course  num- 
bers of  divisions  indicated.  These  are  arranged  in  alphabetical  order  on 
pages  27  to  73.  In  planning  registration  please  note  particularly  (a)  pre- 
requisites for  prescribed  courses;  (b)  classes  of  students  to  which  courses 
are  offered;  (c)  number  of  credits;  (d)  semester  or  semesters  offered 
*"  indicated  by  course  numbers,  see  page  20),  and  be  sure  that  provision 
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is  made  in  registration  for  the  proper  sequence  of  continuation  and  full 
year  courses.  In  arranging  a  program,  required  courses  which  are  not 
repeated  each  semester  should  be  given  precedence. 

AGRICULTURAL   BIOCHEMISTRY 

General  statement. — Students  specializing  in  Agricultural  Biochemistry  are  expected  to 
include  among  their  electives  the  following  courses  or  their  equivalent:  Ger.  i, 
French  i,  Bot.  9-10  or  Physiol.  103-104,  and  as  much  Mathematics  as  practicable. 
The  following  sequence  of  Mathematics  courses  is  suggested  as  desirable:  Math. 
1,  2,  9,  and  11    (see  bulletin  of  College  of  Science,  Literature,  and  the  Arts). 

Sophomore  year,  8  credits:     Chem.  35-36 

Junior  year,  21  credits:     Agr.  Biochem.  9-10;  Physics  1-2,  3-4;  PI.  Path.   11 

Senior  year,  16  credits:     Agr.  Biochem.    111,   113;   Chem.    121-122,   123-124;   Soils   104a. 

AGRICULTURAL  ECONOMICS 

Sophomore  year,   3   credits:      Econ.    18 

Junior  year,  28  credits:   Agron.    101b,    107;   An.   Husb.    13;    Econ.    19,   Econ.    Elect.    (6 

cred.);  Ent.   3;   Farm  Eng.    10;  PI.   Path.    1. 
Senior  year,  24  credits:     Agron.   102,  Agron.  Elect.   (3  cred.),  F.  Mgt.  Elect.   (3  cred.); 
.    Econ.    101,   107,    108,   119,   120. 

AGRICULTURAL  EDUCATION 

General  statement. — Students  desiring  to  procure  a  State  Professional  Certificate  should 

consult  the  Chief  of  the  Division  of  Agricultural   Education  before  registering  for 

the  work  of  the  sophomore  year. 
Sophomore  year,  6  credits:     Agr.  Educ.    11,  21    or  Educ.   5 
Junior  year,  33  credits:     Agr.   Educ.   68,  Agron.   3b,   107,    no;   An.   Husb.    3,  4,  5,   13; 

Dy.    Husb.   4;    Ent.    3;    PI.    Path.    1;    Vet.    Med.    8 
Senior   year,    24    credits:      Agr.    Educ.    41,    131,    151;    Agron.    102;    Farm    Eng.    7;    PI. 

Path.  6,  9;  Poult.   Husb.    1 

AGRICULTURAL   EDUCATION— MANUAL  TRAINING 

General  statement. — Students  desiring  to  procure  a  state  professional  certificate  should 
consult  the  Chief  of  the  Agricultural  Education  Division  before  registering  for 
the  work  of  the  sophomore  year. 

In  order  to  be  certified  for  the  Industrial  certificate  in  Manual  Training  and  Agricul- 
ture, the  following  courses  must  be  completed  in  addition  to  the  required  work 
outlined  below:  An.  Husb.  5,  13  (junior  year),  and  Poult.  Husb.  1,  Ent.  16 
(senior  year). 

Sophomore  year,  6  credits:     Agr.  Educ.    n,  21  or  Educ.   5 

Junior  year,  27  credits:  Agr.  Educ.  68;  Agron.  3b,  107,  no;  An.  Husb.  3,  4;  Dy. 
Husb.  4;  Ent.   3;   PI.   Path.    1;  Vet.  Med.   8 

Senior  year,  27  credits:  Agr.  Educ.  41,  131,  133,  151;  Agron.  102;  Farm  Eng.  4  or 
16,  5,  7,  Adv.  Draw,  or  Adv.  Woodwork 

AGRONOMY 

Sophomore  year,  6  credits:     Bot.  Elect.    (6  cred.) 

Junior  year,  18  credits:     Agron.    107;  An.Nutr.   1;  Dy.  Husb.  2;  Ent.   3;   PI.   Path.    1; 

Vet.  Med.  8 
Senior    year,    25    credits:    Agron.    102,    103,    106,    no;    Agron.    Elect.    (3    cred.);    An. 

.Husb.  7;  Farm.  Eng.   7;   PI.  Path.  9 

ANIMAL  HUSBANDRY 

General  statement. — Students  specializing  in  Animal  Husbandry  are  advised  to  select 
at  least  a  portion  of  their  electives  from  the  following:  Agron.  103;  Dy.  Husb.  2; 
Econ.   18;  Ent.  9;  Rur.  and  Agr.  Journ.   11-12 
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Sophomore  year,  4^   credits:     Dy.  Husb.  4;   Vet.   Med.   2 

Junior  year,    i9y2    credits:     An.    Husb.   3,   4;   An.   Nutr.    1;    Dy.    Husb.    12;   Vet.    Med. 

3-4,   6,    12 
Senior  year,  30  credits:   Agron.    102,  Agron.   Elect.    (3  cred.);  An.  Husb.   5,   7,  9,   101, 

and   one    of  the   following:    104,    106,    108,    or    no;    An.    Husb.    Elect.    (4   cred.); 

Farm.  Eng.   7;  Poult.  Husb.   1 

DAIRY    HUSBANDRY— PRODUCTION 

General  statement. —Students  specializing  in  Dairy  Husbandry  are  required  to  obtain 
at  least  three  of  the  six  months  of  approved  farm  experience  required  for  gradu- 
ation  on   an   accredited  dairy  farm. 

The  following  electives  are  recommended:  Agron.  103;  Econ.  18;  Ent.  9;  Poult.  Husb. 
1;  Rur.  and  Agr.  Journ.    11-12 

Sophomore  year,  7^   credits:  Dy.  Husb.  4,  11;  Vet.  Med.  2 

Junior  year,  24^  credits:  Agron.  Elect.  (3  cred.);  An.  Husb.  3,  4;  An.  Nutr.  1; 
Dy.  Husb.  2,   102;  Vet.  Med.   3-4,  6 

Senior  year,  22  credits:  Agr.  Biochem.  12;  Agron.  102;  An.  Husb.  5,  7;  Dy.  Husb. 
1 01;  Farm.   Eng.   7;  Vet.  Med.   12 

DAIRY   HUSBANDRY— MANUFACTURE 

General  statement.— Students  specializing  in  Dairy  Husbandry  are  required  to  obtain 
at  least  three  of  the  six  months  of  approved  farm  experience  required  for  gradu- 
ation on  an  accredited  dairy  farm. 

The  following  electives  are  recommended:  Agron.  5,  103;  Econ.  18;  Ent.  9;  Poult. 
Husb.    1;   Rur.   and  Agr.  Journ.    11-12 

Sophomore  year,  yy2  credits:     Dy.  Husb.  4,  1 1 ;  Vet.  Med.  2 

Junior  year,  24^  credits:  An.  Husb.  3,  4;  An.  Nutr.  1;  Dy.  Husb.  2,  9,  10;  Vet. 
Med.   3-4,  6 

Senior  year,  22  credits:  Agr.  Biochem.  12;  Agron.  102;  An.  Husb.  5,  7;  Dy.  Husb. 
ior;  Farm.  Eng.  7;  Vet.  Med.   12 

ENTOMOLOGY  AND  ECONOMIC  ZOOLOGY 

General    statement.— Students    planning    to    specialize    in    Entomology    and    Economic 

Zoology  are  advised  to  register  for  An.  Biol.  3-4  during  their  freshman  year. 
A  reading  knowledge  of  French  and  German   is  desirable  and   is  essential  to  graduate 

work. 
Sophomore  year,  6  credits:     Ent.    1-2 
Junior  year,    18  credits:      Agron.   Elect.    (3   cred.);   Ent.    101-102,   Ent.    or   Hort.   Elect. 

(3  cred.);   Hort.  Elect.    (3  cred.);   PI.  Path.    1 
Senior  year,   12  credits:     Ent.    107-108,  PI.   Path,   14,   107 

FARM   MANAGEMENT 
Sophomore  year,  3  credits:   Econ.    18 
Junior   year,   21   credits:     Agron.    101b,    107;   An.    Nutr.    1;    Dy.    Husb.    2;    Ent.    3;    PI. 

Path.   1;  Vet.  Med.  8 
Senior  year,  25  credits:     Agron.    102,    108,    no;   An.   Husb.    7;   Econ.   Elect.    (3  cred.); 

Farm.   Eng.   7;  F.   Mgt.   Elect.    (3  cred.);   PI.  Path.   9 

HORTICULTURE 

General  statement. — Electives  should  include  work  in  Botany,  Economics,  Entomology, 

and  Plant  Pathology 
Sophomore  year,  6  credits:     For.  21;   Hort.   32 
Junior   year,    24    credits:      Bot.    Elect.    (6   cred.);    Ent.    1-2;    Hort.    6;    Hort.    Elect.    (3 

cred.);   PI.   Path.    1,   14 
Senior   year,   21    credits:     Agron.    102;    Hort.    105,    107   or    131,    109,    no;    Hort.    Elect. 

(6  cred.) 
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PLANT  PATHOLOGY 

General  statement. — Students  specializing  in  Plant  Pathology  should  consult  the  Chief 

of  the  Division,  with  reference  to  requirements  in  mathematics,  before  registering 

for  the  work  of  the  sophomore  year. 
Sophomore  year,  6  credits:     Bot.  Elect.   (6  cred.) 
Junior    year,    26    credits:      Bot.    Elect.    (6    cred.);    Ent.    3,    18;    Physics    1-2,    3-4;    PI. 

Path.   1,  14 
Senior    year,    21    credits:      Agr.    Biochem.    in;    Agron.    103;    Bot.    or    Ent.    Elect.    (6 

cred.);   Hort.   Elect.    (3   cred.);   Plant   Path.    104,    107 

SOILS 

General  statement. — Students  specializing  in  Soils  should  consult  the  Chief  of  the 
Division,  with  reference  to  requirements  in  mathematics,  before  registering  for 
the  work  of  the  sophomore  year. 

Sophomore  year,  11  credits:     Chem.   11,-12;  Geol.   1 

Junior  year,  27  credits:  Chem.  35-36;  Farm  Eng.  10;  Physics  1-2,  3-4;  PI.  Path.  1; 
Soils  104a 

Senior  year,  19  credits:  Agr.  Biochem.  in;  Agron.  102;  Ent.  3;  Geol.  21;  Soils  106, 
107,   no 

ELECTIVES 

Students  should  consult  with  the  division  in  which  they  are  specializ- 
ing with  reference  to  the  elective  courses  which  must  be  chosen  to  make 
up  the  144  credit  hours  required  for  graduation. 

Only  a  limited  number  of  elective  courses  are  open  to  freshmen. 
First  year  students,  who  for  any  reason  are  unable  to  follow  the  regular 
curriculum,  are  advised  to  fill  their  program  with  a  required  course  from 
the  sophomore  schedule,  if  possible,  and  postpone  the  choice  of  electives 
until  the  sophomore  year.  This  plan  will  enable  the  student  to  obtain  a 
better  view-point  from  which  to  select  his  electives  and  allow  a  wider 
range  of  subjects  from  which_  to  choose. 

FRESHMAN  ELECTIVES 

The  following  divisions  and  departments  offer  elective  work  to  fresh- 
men. For  the  descriptions  of  available  courses  see  pages  27  to  73,  and 
for  departments  marked  S.,  L.,  and  A.,  see  bulletin  of  the  College  of 
Science,  Literature,  and  the  Arts. 

Agricultural  Education  Home  Economics 

Farm  Engineering  Mathematics  (S.,  L.,  and  A.) 

Forestry  Poultry  Husbandry 

German  Romance  Languages 

History  (S.,  L.,  and  A.) 

SOPHOMORE,  JUNIOR,  AND  SENIOR  ELECTIVES 

Nearly  all  of  the  divisions  offer  elective  work  to  sophomores,  juniors, 
and  seniors.  In  selecting  courses  special  attention  should  be  paid  to  pre- 
requisites, the  classes  to  which  the  courses  are  offered,  and,  in  the  case 
of  courses  offered  by  departments  of  other  schools  and  colleges  of  the 
University,  to  the  regulations  of  the  school  or  college  concerned. 
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Elective  courses  in  the  college  of  Science,  Literature,  and  the  Arts, 
are  separated  into  Junior  College  courses,  open  to  freshmen  and  sopho- 
mores, and  Senior  College  courses,  open  to  juniors  and  seniors.  In  addi- 
tion to  satisfying  other  prerequisites  an  average  grade  of  C  (81-87)  must 
be  maintained  for  the  first  two  years  in  order  to  register  for  a  Senior 
College  elective. 


DESCRIPTION  OF  COURSES 

For  explanation  of  course  numbers  and  credits  see  page  20. 
AGRICULTURAL  BIOCHEMISTRY 

Professor  Ross  Aiken  Gortner;  Associate  Professor  Clyde  H.  Bailey; 
Assistant  Professors  R.  Adams  Dutcher,  Clarence  A.  Morrow, 
John  J.  Willaman. 

General  statement. — This  Division  offers  two  types  of  work,  namely, 
courses  in  those  phases  of  chemistry  which  have  special  application  in 
agriculture  or  home  economics  for  students  whose  major  work  is  in  other 
divisions;  and  courses  designed  to  train  chemists  for  research  or  in- 
struction in  the  special  field  of  Agricultural  Biochemistry.  For  specializa- 
tion in  this  Division,  see  special  requirements  in  Course  of  Study. 

COURSES 

No.  Title  Credits       Offered  to  Prereq.  courses 

Introductory    Courses 

7-8.   Gefieral   Agricultural   Biochemistry...      6        Soph.,  jr.,  sr.  Chcm.   1   yr. 

9.   Quantitative   Analysis 5        Jr.,  sr.  Chein.   2  yrs. 

10.   Agr.   Quant.  Analysis 5        Jr.,  sr.  9 

12.   Dairy   Chemistry 5        Jr..  sr.  7-8 

14.   Grain   Grading 2       Jr.,  sr.  7-8,  Agron.    no 

Advanced  Courses 

105.  Detection  of  Adulteration 5        Sr.  10 

106.  Agr.    Products   and   By-Products 3       Sr.  10 

108.  Chem.   of  Wheat  and  Its  Products.  .  .      2        Sr.  3  or   7-8 

no.  Flour   Laboratory   Methods 3       Sr.  10;  parallel   108 

in.  Phytochemistry    3        Sr.  Biol.  2  yrs.,  Org.  Chem. 

113.  Biochemical  Lab.  Methods 2       Sr.  Biol.  2  yrs.,  Org.  Chem. 

114.  Laboratory   Problems 3orsSr.  111,113 

115.  Chemistry  of  Animal  Nutrition 3       Jr.,  sr.  7-8 

INTRODUCTORY  COURSES 

7-8.  General  Agricultural  Biochemistry.  A  qualitative  and  quantita- 
tive study  of  the  types  of  organic  compounds  found  in  plants  and 
animals,  and  of  the  chemical  changes  which  occur  during  the  growth 
and  utilization  of  plant  and  animal  products.     Dutcher. 

9.  Quantitative  Analysis.     The  principles  involved  in  gravimetric  and 

volumetric  analyses.  The  course  includes  the  gravimetric  determina- 
tion of  iron,  sulphur,  phosphorus,  magnesium,  and  chlorine;  acidi- 
metry,  alkalimetry ;  the  volumetric  determination  of  iron  and  cal- 
cium ;  and  iodimetry.     Morrow. 

10.  Agricultural  Quantitative  Analysis.  Methods  of  proximate  analy- 
sis of  agricultural  products,  including  the  determination  of  moisture, 
ash,  fats,  starch,  sugars,  fiber,  proteins,  and  the  different  nitrogenous 
constituents  of  foods  and  feeding  stuffs.     Morrow. 
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12.  Dairy  Chemistry.  The  chemistry  of.  milk  and  its  products.  Pre- 
liminary practice  in  quantitative  methods  followed  by  laboratory  work 
in  the  analysis  of  milk,  butter,  and  cheese,  and  the  detection  of  adul- 
terants in  them.    Dutcher. 

14.  Grain  Grading.  A  lecture  and  laboratory  course  in  grain  grading 
rules,  regulations,  and  standards,  and  their  application  in  grain  grad- 
ing practices.     Bailey. 

ADVANCED  COURSES 

105.  Detection'  of  Adulterants  of  Foods  and  Feeding  Stuffs.  The  use 
of  proximate  analyses  and  special  tests  for  the  determination  of 
quality  and  the  detection  of  adulteration  of  foods  and  feeds.  In- 
cludes chemical  and  microscopical  examinations.     Willaman. 

106.  Agricultural  Products  and  By-Products.  The  composition  of  the 
principal  products  and  by-products  of  agriculture  and  their  utiliza- 
tion as  raw  material  in  various  industries,  and  the  methods  of  chem- 
ical control  work  in  these  industries.    Bailey. 

108.  Chemistry  of  Wheat  and  Wheat  Products.  A  lecture  course,  with 
collateral  library  reference  work,  on  the  chemical  technology  of  the 
production  and  milling  of  wheat  and  the  conversion  of  its  products 
into  human  food.     Bailey. 

no.  Flour  Laboratory  Methods.  A  laboratory  course  in  the  methods  of 
analyses  of  wheat  and  its  products;  milling  tests  of  wheat;  and  bak- 
ing and  special  tests  of  flour.    Bailey. 

III.  Phytochemistry.  An  advanced  course  in  the  chemistry  of  fats, 
carbohydrates,  tannins,  proteins,  enzymes,  and  colloids  and  their  rela- 
tion to  the  vital  processes  involved  in  plant  and  animal  growth  and 
nutrition.     Morrow. 

113.  Biochemical  Laboratory  Methods.  Special  methods  of  examina- 
tion of  plant  and  animal  tissues  for  particular  fats,  carbohydrates, 
proteins,  and  enzymes.     Morrow. 

114.  Laboratory  Problems  in  Biochemistry.  Special  laboratory  work  in 
the  preparation  and  isolation  of  pure  compounds  which  occur  in  living 
cells,  in  the  study  of  biochemical  reactions,  and  in  special  methods  of 
identification  or  determination  of  biochemical  products.  Gortner, 
Bailey,  Dutcher,  Morrow,  Willaman. 

115.  Chemistry  of  Animal  Nutrition.  A  lecture  and  laboratory  course 
emphasizing  the  chemical  composition  of  feeding  materials,  animal 
tissues,  animal  by-products,  and  chemical  processes  involved  in  diges- 
tion and  metabolism.  Special  attention  will  be  paid  to  recent  methods 
of  nutritional  investigation.    Dutcher. 
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AGRICULTURAL  ECONOMICS 
See  Economics  (page  43). 

AGRICULTURAL  EDUCATION 

Professors  Ashley  V.  Storm,  Dexter  D.  Mayne, ;  Assistant 

Professors  Albert  M.  Field,  Bueford  M.  Gile  ;  Instructors  John  V. 
Ankeny,  Percy  B.  Barker,  William  P.  Dyer;  Extension  Specialists 
Theodore  A.  Erickson,  George  F.  Howard. 

General  statement. — For  specialization  in  this  department,  see  special 
requirements  in  Course  of  Study. 

COURSES 

No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory   Courses 

na,b.  Principles  of  Vocational  Education       3     f  Soph.,  jr.,  sr.  None 

21.  Vocational   Education 3     fSoph.,  jr.,  sr.  None 

4ia,b.     Teaching    3     fSr.  131,  Agron.    107,110, 

see  course  description 

63.  General  Agriculture 3       All  None 

64.  General  Agriculture 3       All  None 

68.  Home  and  School  Gardening 3     fJr.,  sr.  None 

Advanced  Courses 

i3ia,b.  Methods  in  Teaching  High   School  3  fSr.  11 

Agriculture    

i5ia,b.   Organization  and  Management....  3  fSr.  68 

161.  Fundamentals  of  Agriculture 3  f  Jr.,  sr.  None 

162.  Fundamentals  of  Agriculture 3  f  Jr.,  sr.  None 

I7ia,b.   Extension   Work 3  fSr.  None 

173.  History  of  Agriculture 3  f  Soph.,  jr.,  sr.  None 

i75a,b.  Visual   Presentation 3  f  Jr.,  sr.  None 

181.  Agricultural  Statistics  and  Graphic 

Representation   3  Soph.,  jr.,  sr.  None 

f  Offered  only  to  those  preparing  to  teach. 

INTRODUCTORY   COURSES 

na,b.  Principles  of  Vocational  Education.  The  fundamental  principles 
upon  which  education  is  based.  Emphasis  is  placed  on  those  phases 
which  are  most  closely  related  to  industrial  education.     Dyer,  Gile. 

21.  Vocational  Education.  A  short  history  of  vocational  education;  the 
present  status  in  Europe  and  the  United  States ;  manual  training,  and 
home  arts  in  an  educational  system  ;  the  place  of  agriculture  in  the 
public  schools  with  special  reference  to  Minnesota.     Mayne. 

4ia,b.  ^Teaching.  Observation  of  regular  classes ;  interpretation  of  class 
practices;  preparation  of  lesson  plans  and  actual  teaching  of  classes 


*  Students   who    are    prepared    may   be   required   to    do   their   teaching  in    manual 
training. 
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under  careful  supervision  in  recitation  and  laboratory;  criticism  and 
discussion  of  plans,  methods,  and  results  of  student's  teaching.  Stu- 
dents are  admitted  to  this  course  only  when  recommended  by  the 
faculty  of  the  division  in  which  they  are  specializing  and  when  ac- 
cepted by  the  Division  of  Agricultural  Education.  Storm,  Ankeny, 
Barker,  Field,  Gile. 

63.  General  Agriculture.  For  students  specializing  in  such  divisions  as 
Agricultural  Biochemistry,  Economic  Zoology,  Plant  Pathology,  and 
in  other  colleges.  A  series  of  units  by  division  chiefs  and  other  agri- 
cultural specialists.     Storm,  Barker,  Mayne. 

64.  General  Agriculture.     Continuation  of  Course  63.     Credit  is  given 

for  either  course  separately  but  there  is  no  duplication  of  subject 
matter  and  both  should  be  taken  to  obtain  a  general  knowledge  of 
agriculture.     Storm,  Ankeny,  Mayne. 

68.  Home  and  School  Gardening.  Lecture  and  laboratory.  The  elements 
of  horticulture  as  applied  to  high-school  instruction,  plant  propaga- 
tion, fruit  growing,  home  gardening,  school  gardening,  and  the  plan- 
ning of  home  and  school  grounds.    Same  as  Hort.  94.   Field,  Brierley. 

ADVANCED  COURSES 

i3ia,b.  Methods  in  Teaching  High-School  Agriculture.  Fundamental 
elements  of  method  in  teaching  as  related  to  teaching  agriculture  in 
high  school.  Organizing  subject  matter  of  daily  work;  selection  and 
manipulation  of  devices.  Classroom  and  laboratory  method.  Specific 
plans  for  teaching  secondary  agriculture.     Field. 

I5ia,b.  Organization  and  Management.  Organization  and  management 
of  work  in  secondary  schools,  particularly  of  Minnesota,  with  spe- 
cial reference  to  agricultural  work,  courses  of  study,  programs,  equip- 
ment, laboratory  and  class  management,  extension  work,  plots,  and 
coordination  of  work.     Storm,  Dyer. 

161.  Fundamentals  of  Agriculture.  Essential  for  principals  and  superin- 
tendents of  schools  in  which  agriculture  is  taught,  and  valuable  for 
students  of  other  colleges  whose  time  for  agriculture  is  limited.  Agri- 
cultural college  experts  will  give  work  in  their  special  fields.  Storm, 
Barker. 

162.  Fundamentals  of  Agriculture.  Continuation  of  Course  161.  Credit 
is  given  for  either  course  separately,  but  there  is  no  duplication  of 
subject  matter  and  both  should  be  taken  to  obtain  a  fundamental 
knowledge  of  agriculture.     Storm,  Gile. 

i7ia,b.  Extension  Work.  Federal,  state,  and  local  extension  aims,  or- 
ganization. Assembling  and  use  of  extension  data  and  equipment. 
Development  of  extension  methods  especially  as  applied  to  the  work 
in  Minnesota.    Storm,  Barker,  Gile. 
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173.  History  of  Agriculture.  A  history  of  agricultural  progress  with 
special  reference  to  the  greater  movements  and  to  sources  from  which 
modern  agriculture  has  received  its  most  valuable  acquisitions.  Com- 
parisons of  our  own  agriculture  with  that  of  other  countries.     Dyer. 

i75a,b.  Visual  Presentation.  Designed  to  prepare  persons  for  present- 
ing materials  by  means  of  slides,  films,  charts,  etc.  Students  assisted 
in  assembling  materials  for  their  own  use  and  in  acquiring  skill  and 
technique  in  preparation  and  operation  of  various  mediums.     Field. 

181.  Agricultural  Statistics  and  Graphic  Representation.  Course 
teaches  application  of  statistical  methods  to  agriculture  and  different 
means  of  representing  agricultural  statistics  graphically.  Of  value  to 
all  students  to  enable  them  to  interpret,  present,  and  use  agricultural 
statistics  and  graphic  representations.     Barker. 

AGRONOMY  AND  FARM  MANAGEMENT 

Professors  Andrew  Boss,  Coates  P.  Bull;  Associate  Professors  Albert 
C.  Arny,  Herbert  K.  Hayes;  Assistant  Professors  Louis  B.  Bas- 
sett,  Alva  H.  Benton,  Ralph  J.  Garber,  Francis  W.  Peck  ;  Exten- 
sion Specialists  George  J.  Baker,  William  L.  Cavert,  Thomas  B. 
McCullough,  Clarence  D.  Patterson. 

General  statement. — For  specialization  in  this  department,  see  special 
requirements  in  Course  of  Study. 

COURSES 
No.  Title  Credits       Offered  to  Prereq.  courses 

Introductory   Courses 

ia,b.   Farm   Crops    3        Fr.  None 

3b.   Farm    Machinery 3        Sr.  None 

7.   Farm    Practices None   Fr.  None 

Advanced  Courses 

101b.   Farm  Management  1 3       Jr.,  sr.  1,  Econ.  3 

i02a,b.  Farm  Management  II '.  .  .        3       Sr.  1,  Econ.   3;  An. 

Husb.  7  or  13; 
Soils,  2 

*io3.   Principles  of  Genetics 3       Jr.,  sr.  Bet.    1   yr.,  An.   Biol. 

1  yr. 
*io6.   Plant  Breeding 3       Jr.,  sr.  103 

107.  Cereal  and  Corn  Crops 3        Jr.,  sr.  1,   Bot.    1    yr. 

108.  Farm   Management   III 3        Sr.  101,    102 

no.   Forage,     Fiber,    Root,    and    Potato 

Crops    3       Jr.,  sr.  1,   Bot.    1    yr. 

*  Open  to  any  student  of  the  University  having  the  required  prerequisites. 
INTRODUCTORY   COURSES 

xa,b.  Farm  Crops.  An  elementary  study  of  the  important  field  crops  of 
the  United  States  with  emphasis  upon  those  of  local  importance; 
distribution,  economic  importance,  agricultural  classifications,  cultural 
methods,  and  principles  of  improvement 
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3b.  Farm  Machinery.  Lectures,  practical  discussions,  and  practice  work 
in  the  best  methods  of  adjustment,  handling,  and  adapting  various 
kinds  of  machinery  to  the  soils,  weeds,  and  seasons.     Bassett. 

7.  Farm  Practices.  A  laboratory  course  designed  to  give  training  and 
experience  in  the  elementary  farm  operations.     Bassett. 

ADVANCED  COURSES 

101b.  Farm  Management  I.  Textbook  and  practice  work  in  the  art  of 
record  keeping,  accounting,  and  kindred  subjects.  Designed  espe- 
cially for  students  expecting  to  become  farm  managers  or  farm- 
management  field  men.    Peck. 

I02a,b.  Farm  Management  II.  A  course  in  which  the  business  side  of 
farming  is  emphasized.  Special  attention  is  given  to  farm  organiza- 
tion, equipment,  and  operation.     Boss,  Peck. 

103.  Principles  of  Genetics.  Same  as  Hort.  109.  Lectures  and  labora- 
tory work  designed  to  familiarize  the  student  with  the  underlying 
principles  of  breeding.  Heredity,  variation,  biometry,  and  evolution 
are  emphasized.    Hayes,  Dorsey. 

106.  Plant  Breeding.  Same  as  Hort.  no.  Applied  genetics  is  emphasized. 
The  method  of  breeding  each  of  the  important  agricultural  and  horti- 
cultural crops  with  special  attention  to  experiment  station  investiga- 
tions and  to  the  methods  used  by  plant  breeders.     Hayes,  Dorsey. 

107.  Cereal  and  Corn  Crops.  An  advanced  study  of  cereal  and  corn 
crops.  Structure,  group  classification,  improvement,  growing,  and 
utilization.  Typical  samples  of  grain  and  those  containing  unsound- 
ness are  studied.  Score  card  practice  and  comparative  placing  on 
intrinsic  value  included.    Arny. 

108.  Farm  Management  III.  An  advanced  seminar  course,  including 
farm  practices,  farm  equipment,  cost  of  production,  and  efficiency  of 
labor.    Boss,  Peck. 

no.  Forage,  Fiber,  Root,  and  Potato  Crops.  Laboratory  and  lecture 
work  combined  with  assigned  readings  on  the  important  forage,  fiber, 
root,  and  potato  crops.  The  study  of  each  crop  is  followed  by  brief 
score  card  practice  and  comparative  placing  on  intrinsic  value.  Arny, 
Wellington. 

ANIMAL  BIOLOGY 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professors  Henry  F.  Nachtrieb,  Thomas  S.  Roberts,  Charles  P. 
Sigerfoos;  Associate  Professor  Hal  Downey;  Assistant  Professors 
Elmer  Lund,  Oscar  W.  Oestlund;  Instructors  George  D.  Allen, 
Charles  E.  Johnston,  Adolph  R.  Ringoen. 
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General  statement. — Courses  in  this  Department  are  closely  correlated 
with  those  offered  by  the  Division  of  Entomology  and  Economic  Zoology 
of  the  College  of  Agriculture,  Forestry,  and  Home  Economics.  For 
courses  of  that  Division  see  page  48. 

COURSES 

No.                              Title                                  Credits  Offered  to  Prereq.  courses 

Introductory   Courses 

3-4.   General    Zoology 6*  All  None 

7-8.   Histology  and  Embryology 6*  Soph.,  jr.,  sr.  3-4 

15-16.   General   Physiology 6*  Soph.,  jr.,  sr.  12    cred.    inch    3-4, 

19-20.   Comparative     Gross     Anatomy     of  Chem.    3 

Vertebrates    6*  Soph.,  jr.,  sr.  3-4 

23-24.   Entomology   6*  Soph.,  jr.,  sr.  3-4 

28.   Ornithology     3  Soph.,  jr.,  sr.  3-4 

51.   Protozoology    3  Jr.,  sr.  9    cred.    incl.    3-4 

Advanced  Courses 

101-102.   Advanced  Entomology 6       Jr.,  sr.  23-24    or    equivalent 

1 1 5-1 16.   Mammalogy . 6       Jr.,  sr.  3-4,   and    19-20    or 

equivalent 

131-132.   Embryology   6       Jr.,  sr.  7-8 

143-144.   Genetics    and    Eugenics 6       Sr.  3-4 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature, 
and  the  Arts. 

*  Both    semesters   must   be   completed   before   credit   is   given. 

INTRODUCTORY   COURSES 

3-4.  General  Zoology.  A  survey  of  the  animal  kingdom  emphasizing  the 
principles  of  development  and  structure  in  relation  to  functions  and 
habit,  heredity  and  evolution,  and  the  animals  of  economic  importance. 
Lectures,  quizzes,  and  laboratory.     Nachtrieb,  Allen,  Ringoen. 

7-8.  Histology  and  Embryology.  A  comparative  microscopic  study  of  the 
origin  and  structure  of  the  tissues  of  vertebrates  and  invertebrates, 
and  of  the  organs  of  mammals.  Textbook,  lectures,  and  laboratory. 
Downey. 

15-16.  General  Physiology.  Characteristic  properties  of  living  substance 
as  shown  by  preparation  and  properties  of  typical  biological  com- 
pounds, colloids,  enzyme  action,  growth,  inanition,  production  of 
movements,  heat,  electricity,  and  light.  Mechanisms  and  conditions 
of  excitation  and  response.     Lund. 

19-20.  Comparative  Gross  Anatomy  of  Vertebrates.  Lower  vertebrates. 
Dissection  and  study  of  selected  types,  cyclostomes  to  reptiles  or 
birds  inclusive;  special  consideration  of  history  of  organ  systems. 
Mammalian  anatomy.  An  intensive  study  of  the  cat.  Textbook,  lab- 
oratory guide.     Lectures,  laboratory,  quizzes.     Johnson. 

23-24.  Entomology.  Elements  of  entomology  leading  up  to  discussion  of 
the  principles  of  taxonomy  and  their  application  to  the  classification 
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of  insects.     Textbook,  lectures,  quizzes,  and  laboratory  work.     Oest- 
lund. 

28.  Ornithology.  The  study  of  the  structure,  classification,  and  habits; 
special  reference  to  birds  of  Minnesota.  Considerable  time  devoted 
to  field  study.  Bird  or  field-glasses  and  handbook  required.  Labora- 
tory, lectures,  quizzes.     Class  limited  to  10.     Roberts. 

51.  Protozoology.  Lectures,  reference,  and  laboratory  work  on  the  struc- 
ture and  life-histories  of  Protozoa,  with  special  reference  to  the  rela- 
tions of  the  Protozoa  to  diseases  of  animals.     Sigerfoos. 

ADVANCED  COURSES 

101-102.  Advanced  Entomology.  Advanced  work  in  the  ecology  and  tax- 
onomy of  insects.     Lectures,  laboratory,  and  field  work.     Oestlund. 

1 1 5-1 16.  Mammalogy.  Structure  and  classification  of  North  American 
mammals.  The  mammalian  skeleton;  its  modifications,  with  consid- 
eration of  our  domestic  animals;  dissection  of  a  typical  mammal. 
Classification,  natural  history,  and  geographic  distribution  with  special 
reference  to  Minnesota  mammals.    Johnson. 

131-132.  Embryology.  A  brief  survey  of  general  embryology,  and  the 
organogeny  of  the  vertebrates  with  special  reference  to  the  circulatory 
system.  Conference,  reference,  and  laboratory  work  with  Kellicott's 
General  Embryology  and  Outlines  of  Chordate  Development  as  texts. 
Nachtrieb. 

143-144.  Genetics  and  Eugenics.  Facts  and  theories  of  heredity  and  the 
application  of  the  laws  governing  natural  inheritances  for  the  im- 
provement of  a  race.  Lectures,  reference,  conference,  and  laboratory 
work.    Nachtrieb. 


ANIMAL  HUSBANDRY 

ANIMAL   INDUSTRY   GROUP 

Professor  Carl  W.  Gay;  Assistant  Professors  Robert  C.  Ashby,  Joseph 
S.  Montgomery,  Thomas  G.  Paterson  ;  Instructors  Philip  A. 
Anderson. 

COURSES 
No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory   Courses 
ia,b.  Types  and  Breeds  of  Livestock 3       Fr.,  soph.  None 

3.  Market  Classes  of  Livestock 3        Soph.,  jr.  1 

4.  Livestock  Judging i|      Soph.,  jr.  3 

5.  Livestock  Breeding 2       Sr.  *Vet.    Sci.    6 

6.  Horse  Power 1        Soph.  1 

7.  Livestock  Feeding  and  Management       4       Sr.  An.    Nutr.    1 

•  Not  required  of  those  specializing  in  Agricultural  Education. 
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No.  Title  Credits  Offered  to  Prereq.  courses 

9.  Meats 3        Sr.  4,  An.   Nutr.    i 

13.  Elements  of  Feeding 4       Jr.  None 

Advanced  Courses 

101.  Advanced   Stock  Judging 3       Sr.  4 

104.  Horse    Husbandry 2        Sr.  4,   5,   7 

106.  Beef  Cattle  Husbandry 2       Sr.  4,  5,  7 

108.  Sheep  Husbandry 2       Sr.  4,  5,   7 

1 10.  Swine    Husbandry 2        Sr.  4,   5,   7 

112.  Advanced   Meats 5        Sr.  9 

114.  Seminar    3        Sr.  7 

ii6a,b.  Applied   Swine   Husbandry 1-3        Sr.  7,  sec  statement 

INTRODUCTORY   COURSES 

ia,b.  Types  and  Breeds  of  Livestock.  The  types  as  related  to  perform- 
ance or  production  in  horses,  beef  cattle,  sheep,  and  swine,  and  the 
origin,  history,  characteristics,  and  economic  importance  of  the  breeds, 
classified  according  to  type.    Gay. 

3.  Market  Classes  of  Livestock.     The  market  classes  of  cattle,  sheep, 

and  swine,  and  practice  work  in  judging  market  classes.     Paterson. 

4.  Livestock  Judging.    Practice  in  judging  breeding  classes  of  horses,  beef 

cattle,  sheep,  and  swine.  Placings  and  reasons  are  submitted,  fol- 
lowed by  a  general  discussion  with  the  instructor.     Montgomery. 

5.  Livestock  Breeding.     The  application  of  the  principles  of  genetics  to 

the  breeding  of  livestock;  a  consideration  of  practical  breeder's  prob- 
lems concluded  by  general  pedigree  work  in  the  stud,  herd,  and  flock 
books.    Gay. 

6.  Horse  Power.     The  horse  as  a  motor;  mechanics  of  locomotion;  fac- 

tors determining  a  horse's  efficiency  for  work ;  the  types  and  classes 
of  horses  adapted  to  the  different  kinds  of  horse  labor.    Gay. 

7.  Livestock  Feeding  and  Management.     Feeding  livestock  under  farm 

conditions  ;  equipment ;  management.  Efficiency  and  economy  in  grow- 
ing and  fattening  meat  animals ;  feeding  draft  horses  and  colts. 
Consideration  of  experimental  work  and  present  practice.  Practical 
feeding  problems.  Only  two  credits  allowed  to  those  who  have  com- 
pleted Course  13.     Ashby. 

9.  Meats.  General  course  in  the  dressing  of  animals  and  the  cutting  of 
carcasses.     Lectures  and  laboratory  work.     Anderson. 

13.  Elements  of  Feeding.  A  general  course  giving  a  brief  survey  of 
livestock  and  dairy  feeding  designed  for  those  students  not  specializ- 
ing in  either  animal  or  dairy  husbandry.  Not  open  to  those  who  have 
completed  Course  7  or  Dy.  Husb.  2.    Ashby,  Kildee. 

ADVANCED   COURSES 

101.  Advanced  Stock  Judging.  Continuation  of  Course  4.  The  selection 
of  breeding  horses,  beef  cattle,  sheep,  and  swine.     Stock  farms  in  the 
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vicinity  of   the   Twin    Cities   visited  in   connection   with  this  course. 
Montgomery. 

104.  Horse  Husbandry.  The  feeding,  breeding,  management,  and  mar- 
keting of  horses.  Studbook  registration,  pedigrees,  and  blood-lines 
with  relation  to  breed  improvement.  Practicums  dealing  with  break- 
ing colts,  stable  management,  and  fitting  for  show  purposes.  Mont- 
gomery. 

106.  Beef  Cattle  Husbandry.  The  management  of  pure  bred  herds  of 
beef  cattle,  building  equipment,  selection  of  foundation  stock,  methods 
of  improvement,  and  marketing.  Pedigrees,  herd  book  registrations, 
and  practicums.    Paterson. 

108.  Sheep  Husbandry.  The  care  and  management  of  pure  bred  sheep, 
study  of  pedigrees,  registrations,  fitting  for  show  purposes,  market- 
ing. Practicums  in  feeding,  shearing,  blocking,  and  caring  for  young 
lambs.    Paterson. 

no.  Swine  Husbandry.  Cost  of  producing  pork;  equipment;  swine 
types;  pure  bred  vs.  market  hogs;  building  a  breeding  herd;  feeding; 
marketing  breeding  stock ;  herd  management ;  pedigree  studies ;  fitting 
and  showing.    Barn  work  and  feeding  practice.    Ashby. 

112.  Advanced  Meats.  Continuation  of  Course  9.  Particular  attention  is 
given  the  more  important  details  concerning  meat,  its  physical  and 
chemical  composition.    Paterson. 

114.  Seminar.  Special  problems  and  review  of  investigations  pertaining 
to  the  livestock  industry.     Gay. 

n6a,b.  Applied  Swine  Husbandry.  Individual  problems  offering  to  those 
most  interested  in  this  phase  of  animal  production  opportunity  for 
additional  and  specialized  work.  Admission  only  upon  approval  of 
instructor.    Ashby. 


ANIMAL  NUTRITION 

ANIMAL   INDUSTRY   GROUP 

Professors  Theophilus  L.  Haecker,  Henry  H.  Kildee  ;   Assistant  Pro- 
fessor Robert  C.  Ashby. 

COURSES 
No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory   Course 
1.   Principles    of   Nutrition 3        Jr.  Vet.    Sci.   2 

Advanced    Course 
101.    Studies   in   Animal    Nutrition 3        Sr.  1 
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INTRODUCTORY  COURSE 

I.  Principles  of  Nutrition.  The  principles  of  animal  nutrition,  their 
relation  to  the  economic  production  of  animal  products,  and  the  re- 
lation of  the  constituents  in  feed  consumed  to  amount  and  character 
of  products  yielded.    Haecker,  Ashby,  Kildee. 

ADVANCED  COURSE 

101.  Studies  in  Animal  Nutrition.  Analysis  of  the  problem  of  animal 
nutrition;  the  relationship  of  food  consumed  to  milk  production; 
utilization  of  nutrients  in  beef  and  pork  production;  and  the  dis- 
tribution in  the  body.     Haecker. 

BEE  CULTURE 
Professor  Francis  Jager;  Instructor  Lloyd  V.  France. 

General  statement. — Theoretical  and  practical  instruction  on  bees, 
honey,  and  wax  production.  At  least  one  year  of  botany  should  be  com- 
pleted before  electing  these  courses.  General  Zoology  and  Economic  En- 
tomology are  also  desirable.  If  not  already  completed  they  should  be 
taken  at  same  time  as  the  courses  in  Bee  Culture. 

COURSES 
No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

6.  Elements  of  Beekeeping 3        Jr.,  sr.  None 

7.  Advanced  Beekeeping 3       Jr.,  sr.  6 

INTRODUCTORY   COURSES 

6.  Elements  of  Beekeeping.     Elementary   study   of   queens,   drones,   and 

workers,  hives  and  appliances,  handling  of  bees,  spring,  summer,  win- 
ter management,  swarming  and  increase,  honey  and  wax  production, 
feeding  and  bee  diseases.    Jager,  France. 

7.  Advanced  Beekeeping.     Anatomy  of  the  bee,  queen  rearing,  commer- 

cial production  of  honey,  out  apiaries,  accounting  and  marketing. 
Jager,  France. 

BOTANY 
COLLEGE   OF    SCIENCE,   LITERATURE,   AND  THE  ARTS 

Professors  Carl  Otto  Rosendahl,  Josephine  E.  Tilden,  ; 

Assistant  Professors  Frederic  K.  Butters,  Ned  L.  LIuff;  Instructor 
William  S.  Cooper;  Teaching  Fellows  Horace  Gunthorp,  Paul  A. 
Harvey,  Arthur  M.  Johnson,  Vinnie  A.  Pease;  Assistant  Lois 
Clark. 

COURSES 
No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

ia,b.   General    Botany 3       All  None 

2a, 1).   General   Botany 3        All  1    or   equivalent 
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No.  Title  Credits  Offered  to  Prereq.  courses 

5a, b.   Morphology   of   Land   Plants 3       All  2 

8.   Taxonomy   3        All  2 

9-10.  Physiology  and  Ecology 6       Soph.,  jr.,  sr.     2 

if.  Anatomy   and   Histology 3        Soph.,  jr.,  sr.     2 

Advanced  Courses 

107.  Mosses  and  Liverworts 3       Jr.,sr.  5 

108.  Pteridophytes   3        Jr.,  sr.  5,   17 

111-112.  Advanced  Taxonomy 6  Jr.,  sr.  9   credits   inch   8 

113.  Field  Ecology 3  Jr.,  sr.  9-10 

114.  Forest  Geography   of   N.   America  3  Jr.,  sr.  9-10 
1 1 5-1 16.  Advanced  Plant  Physiology 6  Jr.,  sr.  9-10 

1 1 7-1 18.   Cytology 6  Jr.,  sr.  12  credits 

1 19-120.   Advanced   Industrial   Botany 6  Jr.,  sr.  11-12 

123.  Taxonomy     and      Morphology     of 

Freshwater  Algae 3  Jr.,  sr.  9  credits 

For    additional    courses    see    the    bulletin    of    the    College    of    Science,    Literature, 
and  the  Arts. 

INTRODUCTORY   COURSES 

ia,b.  General  Botany.  A  study  of  the  external  form,  microscopic  struc- 
ture, and  functions  of  the  organs  of  flowering  plants , 

Butters,  Cooper,  Huff. 

2a,b.  General  Botany.  A  comparative  study  of  selected  types  of  plants, 
illustrating  the  evolution  of  plants  from  the  simplest  forms  to  the 
flowering  plants ,  Butters,  Cooper,  Huff. 

5a,b.  Morphology  of  Land  Plants.  A  comparative  study  of  the  form, 
structure,  and  life  history  of  liverworts,  mosses,  ferns,  and  seed 
plants.    Butters,  Huff. 

8.  Taxonomy.  A  general  study  of  the  classification  and  relationships  of 
flowering  plants.  Laboratory  and  field  practice  in  the  determination 
of  species,  together  with  lectures  and  quizzes.     Rosendahl. 

9-10.  Physiology  and  Ecology.  Greenhouse  study  of  the  growth  and 
behavior  of  plants,  and  field  study  of  plant  communities  and  their 
environment  in  fall  and  spring.    Cooper. 

17.  Anatomy  and  Histology  of  Vascular  Plants.  A  study  of  the  micro- 
scopic structure  of  vascular  plants,  the  cell,  tissues,  and  tissue  systems 
with  particular  attention  to  the  development  and  evolution  of  the 
vascular  system  in  the  root,  stem,  and  leaf.    Butters. 

51-52.  Morphology  and  Histology  of  Economic  Plants.  A  study  of 
plants  yielding  products  of  economic  value.  Not  given  in  1918-19. 
Tilden. 

ADVANCED  COURSES 

107.  Comparative  Morphology  of  Liverworts  and  Mosses.  Designed  for 
students  who  wish  to  pay  special  attention  to  the  morphology  and 
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taxonomy    of    bryophytes.       Lectures,    laboratory,    and    field    work. 
Butters. 

108.  Morphology  and  Taxonomy  of  Pteridophytes.  A  comparative  study 
of  lycopods,  ferns,  and  their  allies,  their  structure  and  history  with 
special  attention  to  the  classification  of  living  forms.  Lectures,  refer- 
ence reading,  and  laboratory  work.     Butters. 

no.  Morphology  and  Taxonomy  of  Gymnosperms.  A  comparative  study 
of  cycads,  conifers,  and  their  allies,  their  structure  and  history  with 
special  attention  to  the  classification  of  living  forms.  Lectures,  refer- 
ence reading,  and  laboratory  work.     Not  given  in  1918-19.     Butters. 

in-112.  Advanced   Taxonomy.       An   advanced   course   in   which   special 
.  attention  is  given  to  the  taxonomy  of  difficult  natural  groups  involving 
systematic  principles  and  practice,  rules  of  nomenclature,  systems  of 
classification,  etc.    Rosendahl. 

113.  Field  Ecology.  Field  study  of  the  plant  communities  and  successions 
of  the  Minneapolis  region,  followed  by  a  detailed  written  report,  and 
by  a  study  of  the  general  principles  of  plant  association  and  succes- 
sion.   Cooper. 

114.  Forest  Geography  of  North  America.  Preliminary  discussion  of  the 
principles  of  plant  distribution,  followed  by  a  detailed  study  of  the 
forest  regions  of  North  America,  by  means  of  reading,  discussion, 
lantern  slides,  distribution  maps,  microscopic  work,  written  reports.. 
Should  be  preceded  by  Field  Ecology,  but  not  necessarily.     Cooper. 

115-116.  Advanced  Plant  Physiology.  The  interrelations  of  factor,  func- 
tion, and  structure  with  special  reference  to  the  food  cycle  (photo- 
synthesis, respiration,  and  growth).  Discussions,  quizzes,  and  green- 
house work 

117-118.  Cytology.  A  survey  of  cell  structure  and  the  various  phenomena 
of  division,  fusion,  and  metamorphosis,  together  with  a  review  of  the 
history  of  cytological  investigation.  Methods  of  cytological  research 
indicated  in  the  laboratory.    Rosendahl. 

1 19-120.  Advanced  Industrial  Botany.  A  study  of  the  origin,  distribu- 
tion, and  cultivation  of  plants  yielding  products  of  economic  value ; 
the  nature  and  uses  of  these  products  and  the  processes  by  which  they 
are  obtained  from  the  plants.    Tilden. 

123.  Taxonomy  and  Morphology  of  Fresh-Water  Algae.  A  study  of 
living  forms,  based  on  collections  made  by  the  class.    Tilden. 
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CHEMISTRY 

SCHOOL   OF   ANALYTICAL  AND   APPLIED    CHEMISTRY 

Professors  George  B.  Frankforter,*  Edward  E.  Nicholson,  Charles  F. 
Sidener;  Associate  Professor  Sterling  Temple;*  Assistant  Pro- 
fessors Ross  A.  Baker,*  Frank  H.  MacDougall;  Instructors  Isaac 
W.  Geiger,  Carl  L.  Schumann,  Woldemar  M.  Sternberg,  H.  Lee 
Ward. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory   Courses 
3a-4b,  3b-4a.  Adv.  General  Chem.  and  Qual- 
itative  Analysis 6*     Fr.,  soph.,  jr.  Entrance    cred.    in 

Chem. 

11-12.   Quantitative  Analysis 8*     Soph.,  jr.,  sr.  3-4 

33.   General     Chem.     and     Qualita- 
tive Analysis -5f     Fr.,  soph.,  jr.  None 

35-36.    Organic   Chemistry 8        Soph.,  jr.,  sr.  3-4 

Advanced  Courses 

121-122.   Physical   Chemistry 4*     Jr.,  sr.  36,    Phys.    2    and   4 

123-124.   Physico-Chemical  Laboratory..        2*     Jr.,  sr.  See    statement 

For  additional  courses  see  the  bulletin   of  the   School   of  Chemistry. 

*  Both  semesters  must  be  completed  before  credit  is  given  for  the  first  semester. 

f  Course  4b  must  be  completed  before  credit  is  given. 

INTRODUCTORY  COURSES 

3a-4b,  3b-4a.  Advanced  General  Chemistry  and  Qualitative  Analysis. 
Lectures,  recitations,  and  laboratory  work.  General  descriptive  chem- 
istry, including  the  fundamental  theories  and  laws,  and  qualitative 
analysis.     Nicholson,  Baker,  Ward. 

11-12.  Quantitative  Analysis.  General  discussion  of  quantitative  meth- 
ods, with  laboratory  work  in  gravimetric  analysis,  first  semester,  fol- 
lowed by  a  discussion  of  standard  solutions  and  the  necessary  stoichio- 
metric calculations,  with  laboratory  work  in  volumetric  analysis,  sec- 
ond semester.     Sidener,  Geiger,  Sternberg. 

33.  General  Chemistry  and  Qualitative  Analysis.  Designed  for  those 
who  have  had  no  high-school  chemistry ;  in  preparation  for  Course 
4b.     See  statement  under  3'a-4b.     Baker. 

35-36.  Organic  Chemistry.  This  course  includes  the  aliphatic  and  the 
aromatic  series  with  the  preparation  of  the  more  important  com- 
pounds.    Frankforter,  Schumann. 


*  On   leave  of  absence,   191 
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ADVANCED   COURSES 

121-122.  Physical  Chemistry.  A  consideration  of  the  theories  and  laws, 
phenomena  and  processes  which  form  the  basis  of  chemical  science. 
Charts,  models,  and  experiments  are  employed  to  supplement  and 
illustrate  the  discussions.     MacDougall. 

123-124.  Physico-chemical  Laboratory  Practice.  Open  only  to  students 
pursuing  Course  121-122  or  who  have  had  it  or  its  equivalent.  Phys- 
ico-chemical methods  and  measurements.     MacDougall. 


DAIRY  HUSBANDRY 

ANIMAL   INDUSTRY   GROUP 

Professors  Henry  H.  Kildee,  Robert  M.  Washburn  ;  Assistant  Pro- 
fessor G.  Earl  Weaver;  Instructors  Edwin  O.  Hanson,  Harold  R. 
Searles  ;  Assistants  David  C.  Berg,  Leslie  V.  Wilson  ;*  Extension 
Specialists  Arthur  J.  McGuire,  William  A.  McKerrow. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory   Courses 
2.  Dairy    Stock    Feeding    and    Manage- 
ment           3       Jr.,  sr.  Nutr.     1 

4.  Dairy  Stock  Judging i^     Soph.  7 

5.  Factory  Management 3       Jr.,  sr.  1 1 

6.  Factory  Butter  Making 3       Jr.,  sr.  11 

7a,b.  Elements  of  Dairy  Husbandry 3       Fr.  None 

9.   Cheese  Making  Practice 3       Jr.,  sr.  1 1 

10.  Creamery    Practice 2       Jr.,  sr.  1 1 

11.  Milk  and  Its  Products 3        Soph.,  jr.  7 

\z.  Dairy    Cattle    Feeding ,.        1       Jr.,  sr.  Nutr.    1,   or   parallel 

Advanced  Courses 

1 01.  Seminar    2        Sr.  2,  4,   11 

102.  Advanced  Study  of  Dairy  Breeds...        3       Jr.,  sr.  4 

104.   Special    Problems 3       Jr.,  sr.  2,  4,   11 

INTRODUCTORY   COURSES 

2.  Dairy  Stock  Feeding  and  Management.  Characteristics  and  values 
of  concentrates,  roughages,  and  succulent  feeds  for  efficient  and 
economical  milk  production.  Also  shelter,  care,  and  management  of 
different  classes  of  dairy  stock.  Barn  plan.  Only  two  credits  allowed 
to  those  who  have  completed  Course  12  or  An.  Husb.  13.     Kildee. 

4.  Dairy  Stock  Judging.  Relation  of  form  to  function.  Practice  work 
in  comparative  judging  of  dairy  cattle  of  different  breeds  and  ages. 
Herds  in  the  vicinity  of  the  Twin  Cities  are  visited.    Kildee,  Searles. 


*  On    leave   of   absence,    1918-19. 
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5.  Factory   Management.     Organization   of    Creamery   Associations,   the 

construction  and  equipment  of  factories,  with  lectures  on  calculating 
dividends,  sinking  fund,  locating  financial  leaks,  and  marketing. 
Washburn. 

6.  Factory  Butter  Making.    The  separation  of  milk,  preparation  of  pure 

culture  starters,  cream  ripening,  churning,  controlling  composition 
of  butter,  market  requirements,  and  scoring  of  butter.  Washburn, 
Hanson. 

7a,b.  Elements  of  Dairy  Husbandry.  Origin,  characteristics  and  adap- 
tations of  the  dairy  breeds  of  cattle.  Beginning  judging.  Milk,  its 
composition  and  testing.  Cream  separation  and  buttermaking.  Wash- 
burn, Hanson,  Weaver. 

9.  Cheese  Making  Practice.     A  minimum  of  one  month's  experience  in 

an  approved  practical  cheese  factory  is  required  of  all  students  spe- 
cializing in  dairy  manufacture.  Records  are  kept  and  reports  made  of 
work.    Washburn. 

10.  Creamery  Practice.  One  month's  experience  in  an  approved  practical 
creamery  is  required  of  all  students  specializing  in  dairy  manufac- 
ture.    Records  are  kept  and  reports  made  of  the  work.     Washburn. 

11.  Milk  and  Its  Products.  Milk  secretion,  composition,  properties,  varia- 
tion, and  testing.  Cream  separation,  testing,  care,  methods  of  market- 
ing. Butter,  cheese,  and  ice  cream  making.  Market  milk  handling, 
standardizing,  clarifying,  pasteurizing,  bottling,  and  marketing. 
Washburn,  Hanson. 

12.  Dairy  Cattle  Feeding.  Characteristics  and  relative  merits  of  con- 
centrates, roughages,  and  succulent  feeds  for  efficient  and  economical 
production.  Not  open  to  those  who  have  completed  Course  2  or  An. 
Husb.  13.    Weaver. 

ADVANCED  COURSES 

101.  Seminar.  Survey  of  the  recent  developments  in  the  field  of  dairy 
husbandry.     Papers  and  discussion.     Kildee. 

102.  Advanced  Study  of  Dairy  Breeds.  Origin,  history,  and  character- 
istics of  the  more  important  strains  and  families  of  the  leading  breeds 
of  dairy  cattle.  Judging  and  pedigree  work.  Herds  near  the  Twin 
Cities  are  visited.     Kildee. 

104.  Special  Problems.  Individual  studies  and  reports  upon  definite 
problems  connected  with  dairy  husbandry  either  in  the  field  of  pro- 
duction or  manufacture,     Kildee,  Washburn. 
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ECONOMICS 

COLLEGE   OF   SCIENCE,   LITERATURE,   AND  THE  ARTS 

Professor  Willard  E.  Hotchkiss  ;  Assistant  Professors  John  D.  Black, 

Roy  G.  Blakey,  William  W.  Cumberland,  J.  Franklin  Ebersole/ 
Edwin  Clyde  Robbins  ;  Instructors  Albert  C.  Hodge,  Albert  C. 
James,  J.  Warren  Stehman. 

COURSES 

No.  Title  Credits     Offered  to  Prcreq.  courses 

Introductory   Courses 
f2a,b.  Industries  and  Commerce  of  the 

United    States 3       Fr.,  soph.  None 

f3a,b.   Principles  of  Economics 3        Soph.,  jr.,  sr.  None 

4.   Economic    Problems 3       Soph.,  jr.,  sr.  3 

fi8.  Problems   in   Agr.    Economics...        3       Soph.,  jr.,  sr.  3 

fio.   Marketing  of  Farm   Products...        3       Jr.,  sr.  3 

35-36.   Accounting    Principles 6*      Soph.,  jr.,  sr.  None 

41.  Financial   History 3        Soph.,  jr.,  sr.  3 

43.   Banking    3        Soph.,  jr.,  sr.  3 

52.   Corporation    Finance 3       Jr.,  sr.  6    credits    inch    3 

59.  Insurance    3       Jr.,  sr.  3-4 

76.   Commercial    Policies 3        Jr.,  sr.  6    credits    inch    3 

85.  Marketing   3        Jr.,  sr.  3-4 

86.  Advertising   and    Selling 3        Jr.,  sr.  3-4   with   85    suggested 

88.   Retail   Marketing 3        Jr.,  sr.  6    credits    inch    85 

Advanced  Courses 

101.  Statistics    3       Jr.,  sr.  6    credits    inch    3 

102.  Advanced    Statistics 3        Jr.,  sr.  101 

fi07.   Land   Tenure 3        Jr.,  sr.  18   or   4 

fio8.   Agricultural    Statistics 3        Jr.,  sr.  101 

fn8.  Advanced    Problems    in    Agricul- 
tural  Economics 3        Jr.,  sr.  18   or  4 

fii9-i2o.   Seminar   in    Agr.    Economics....  •     6*      Sr.  %g  cr.  in  Agr.  Econ. 

123.  Business  Organization  and  Man- 

agement            3        Jr.,  sr.  3-4 

124.  Business   and   Government 3        Jr.,  sr.  3-4 

131.  Cost   Accounting 3       Jr.,  sr.  35-36 

133-134.   Auditing    6*     Jr.,  sr.  135-136 

135-136.  Accounting  Problems 6*     Jr.,  sr.  35-36 

139.   Bank   Administration 3        Jr.,  sr.  43 

142.  Investments    3        Jr.,  sr.  6   credits 

143.  Money   and   Prices 3        Jr.,  sr.  3,  41    or  43 

144.  Business  Cycles 3        Jr.,  sr.  43 

151-152.   Seminar    in    Business    Policy....        6*      Sr.  £123,   3   cr.   in   courses 

above  50 

161.  Labor  Problems 3       Jr.,  sr.  6    credits    inch    3 

173.   Railway   Problems 3        Jr.,  sr.  6    credits    inch    3 

191.  Public    Finance 3        Jr.,  sr.        ,  6    credits    inch    3 

192.  State  and  Local  Taxation 3       Jr.,  sr.  191 

195-196.    Seminar   in    Finance 6*      Sr.  $12   credits 

*  Both  semesters  must  be  completed  before   credit  is  given  for  the  first  semester, 
t  Given   at  University  Farm, 
ff  Admission   conditioned  also  on  approval  of  instructor. 
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INTRODUCTORY   COURSES 

2a,b.  Industries  and  Commerce  of  the  United  States.  An  introductory 
study  of  modern  industry  as  a  foundation  for  the  further  study  of 
economics.  Land,  labor,  capital,  enterprise,  as  divisions  of  the  pro- 
ductive process.  Exchange.  Ways  in  which  society  influences  pro- 
duction.    Robbins. 

3a,b.  Principles  of  Economics.  Fundamentals  of  economic  theory  with 
special  reference  to  agriculture.     Black. 

4.  Economic  Problems.  A  survey  of  the  fundamentals  in  the  problems 
of  labor,  social  insurance,  socialism,  government  ownership,  corpora- 
tions, trusts,  monopolies,  transportation,  banking,  protection,  free  trade, 
public  revenues  and  expenditures.     Blakey,  Cumberland,  Stehman. 

18.  Problems  in  Agricultural  Economics.  The  economic  facts  and  prin- 
ciples underlying  the  practical  problems  confronting  the  farmer  as 
producer,  consumer  and  citizen,  such  as  what  to  produce,  intensity  of 
cultivation,  farm  labor,  tenancy,  land  settlement,  farm  credit,  market- 
ing, taxation.    Black. 

19.  Marketing  of  Farm  Products.  The  organization  and  methods  of 
marketing;  the  functions  of  middlemen;  the  costs  of  marketing  vari- 
ous products  ;  cooperative  marketing.     Cumberland. 

35-36.  Accounting  Principles.  Purposes  of  accounts  and  principles  of 
account  classification;  capital  and  revenue;  accruals;  principles  of 
valuation;  depreciation;  preparation  and  interpretation  of  balance 
sheets,  income  accounts,  and  other  business  statements ;  corporation 
accounts.     Laboratory  course  with  supplementary  lectures.     Hodge. 

41.  Financial  History  of  the  United  States.  American  monetary  and 
fiscal  legislation  from  colonial  times  with  especial  emphasis  upon  the 
distinction  between  maintaining  a  standard  of  value  and  the  providing 
of  a  revenue  for  the  needs  of  government.     Blakey. 

43.  Principles  and  Practice  of  Banking.  Contemporary  banking  institu- 
tions, both  national  and  state ;  their  incorporation,  organization,  ad- 
ministration ;  reserves,  note  issues,  clearing  houses,  domestic  and  for- 
eign exchange;  the  banking  systems  of  foreign  countries;  and  the 
Federal  Reserve  Banks  of  the  United  States.     Stehman. 

52.  Corporation  Finance.  The  organizing,  financing,  and  managing  of 
corporations.  The  relation  of  the  government  to  the  corporation.  The 
operations  of  the  stock  exchange  and  a  study  of  corporate  securities 
for  purposes  of  investment  and  speculation.     Stehman. 

59.  Insurance.  Principles  of  insurance  with  special  reference  to  fire,  life, 
and  accident  insurance.  Critical  examination  of  policy  contracts,  the 
premium,  reserve,  and  rights  and  obligations  of  policy  holders.  Pub- 
lic regulation  of  insurance  companies.     James, 
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76.  Commercial  Policies.  Theory  of  international  commerce;  free  trade, 
reciprocity,  and  protection,  with  special  emphasis  on  the  tariff  history 
and  policy  of  the  United  States ;  commercial  treaties  and  foreign  poli- 
tics.    Lectures,  assigned  readings,  and  reports.     Blakey. 

85.  Marketing.  Domestic  merchandising  methods  of  manufacturers. 
Problems  of  wholesalers  and  commission  men ;  distributing  system  and 
market  organizations  ;  price  policies.     James. 

86.  Advertising  and  Selling.  Functions  and  principles  of  advertising; 
advertising  media ;  planning  and  executing  an  advertising  campaign. 
Copy.     Sales  management  and  personal  salesmanship.    James. 

88.  Retail  Marketing.  Problems  and  methods  of  the  so-called  regular 
retailer,  department  stores,  and  chain  stores.  Development  of  retail 
trade  centers.  Cooperation  between  the  retailer  and  the  local  board 
of  trade.     The  retailer  and  the  consumer.     James. 

ADVANCED  COURSES 

101.  Statistics.  Principles  of  collection,  tabulation,  and  interpretation  of 
statistical  material,  illustrated  by  present-day  statistical  data.  Lec- 
tures, assigned  readings,  and  special  investigations  by  individual  mem- 
bers of  the  class 

102.  Advanced  Statistics.  A  continuation  of  Course  101,  dealing  with 
more  advanced  problems  connected  with  assembling,  tabulating,  in- 
terpreting, and  using  statistical  information.  As  far  as  practicable 
the  data  used  in  this  course  will  be  drawn  from  business 

107.  Land  Tenure.  A  study  of  several  problems  arising  out  of  the  land 
basis  of  civilization,  such  as  property  in  land,  land  utilization,  land 
classification,  land  settlement,  status  of  the  agricultural  classes,  farm 
labor,  farm  ownership,  and  tenancy.     Black. 

108.  Agricultural  Statistics.  Study  and  practice  of  the  special  methods 
of  statistical  investigation,  analysis  and  presentation  which  have  been 
developed  for  agriculture,  together  with  descriptive  statistics  of  agri- 
culture.    Black. 

118.  Advanced  Problems  in  Agricultural  Economics.  A  close  study  of 
the  fundamental  principles  of  consumption,  production  and  value  and 
distribution  as  pertaining  to  agriculture.     Cumberland. 

1 19-120.  Seminar  in  Agricultural  Economics.  An  advanced  research 
course  in  which  certain  topics  in  agricultural  economics  will  be  taken 
up  for  intensive  individual  study.     Black,  Cumberland. 

123.  Business  Organization  and  Management.  Organization:  Prin- 
ciples applying  to  business  in  general  and  to  particular  concerns ;  evo- 
lution, objects,  adjustments,  limits,  functional  division.  Specialization: 
functional  and  other  forms.     Standardization.     Management:  coordi- 


46  COURSES  IN  AGRICULTURE 

aation  of    functions,   handling  of   men,   employment,   external  vs.   in- 
ternal factors.     Hotchkiss. 

124.  Business  and  Government.  Business  expansion,  diversification,  and 
conflicting  interests.  Laissez  faire  vs.  regulation.  Enforcement  of 
minimum  standards.  Administration  of  business  legislation.  Coopera- 
tion between  government  and  business.  Public  coordination  of  busi- 
ness forces.  Reaction  of  emergency  measures  on  permanent  policy. 
Hotchkiss. 

131.  Cost  Accounting.  Elements  and  classification  of  production  cost; 
methods  of  recording  materials,  labor  and  machine  costs,  and  ap- 
portioning indirect  expenses ;  relation  of  cost  to  general  accounts ;  use 
of  cost  data  to  enforce  efficiency  of  operation.    Hodge. 

133-134-  Auditing.  Preparation  for,  and  conduct  of,  an  audit ;  the  audi- 
tor's report  and  certification,  and  legal  responsibilities.  Textbook,  as- 
signed readings,  class  discussions,  and  lectures 

135-136.  Accounting  Problems.  A  study  of  the  preparation  of  business 
and  financial  statements,  chiefly  from  the  standpoint  of  administrative 
statistics  ;  based  on  problems  from  C.  P.  A.  examinations  and  other 
sources.     Hodge. 

139.  Bank  Administration.  The  modern  commercial  bank  from  the  man- 
ager's point  of  view.  Legal  problems,  department  functions,  profit- 
making  methods,  credits.  Adjustment  of  bank  policy  to  prospective 
business  conditions.  Lectures,  and  laboratory  work  in  local  banks. 
Ebersole. 

142.  Investment  and  Speculation.  The  social  process  of  saving  and  in- 
vestment ;  government,  municipal,  corporation,  and  real  estate  loans ; 
stock  exchange  operations  and  money  market  influences  as  they  af- 
fect the  prices  and  net  yield  of  prime  securities.     Ebersole. 

143.  Money  and  Prices.  The  functions  of  money;  the  nature  of  credit; 
changes  in  general  prices,  their  causes  and  effects ;  international  move- 
ments of  gold;  monetary  standards  and  currency  systems;  the  prob- 
lem of  securing  an  ideal  money.     Ebersole. 

144.  Business  Cycles.  American  business  conditions  since  1890  with  re- 
gard to  the  great  cycles  of  alternate  prosperity  and  depression  and 
financial  panics.  Critical  examination  of  all  the  available  business 
barometers  designed  to  forecast  similar  conditions.     Ebersole. 

151-152.  Seminar  in  Business  Policy. 

161.  Labor  Problems.  Modern  labor  problems;  woman  and  child  labor, 
industrial  education,  unemployment,  poverty,  industrial  hygiene,  wel- 
fare work,  profit  sharing,  cooperation,  labor  unions,  strikes,  boycotts, 
conciliation  and  arbitration ;  economic  causes  and  effects  of  immigra- 
tion.    Robbins. 
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173.  Railway  Problems.  The  theory  and  practice  of  railway  rate  mak- 
ing. Railway  organization  and  finance  viewed  historically  and  scien- 
tifically. Government  regulation,  the  conflict  between  state  and  fed- 
eral authorities  and  suggested  improvements  in  railway  control. 
Stehman. 

191.  Public  Finance.  Public  expenditures;  public  debt;  budgetary  legis- 
lation ;  tax  systems.     Blakey. 

192.  State  and  Local  Taxation.  Problems  of  state  and  local  taxation. 
Historic  survey  of  various  taxes  and  examination  of  present  pro- 
cedure in  taxing  different  kinds  of  property;  tax  reforms.  Particular 
attention  given  to  conditions  in  Minnesota.    Blakey. 

195-196.  Seminar  in  Finance 


EDUCATION 

COLLEGE    OF    EDUCATION 

Professors  Lotus  D.  Coffman,  Fletcher  H.  Swift;  Assistant  Professor 
Marvin  J.  Van  Wagenen  ;  Instructor  Jean  H.  Alexander. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory   Courses 

ia,b.   Brief  Course  in  the  Hist,  of  Educ. .        3       Jr.,  sr.  Psychol.    1-2 

*5.   The   American    School 3       Jr.,  sr.  Psychol.   1 

na,b.  Technique    of    Teaching 3       Jr.,  sr.  Psychol.    1-2 

Advanced    Courses 

101.  Historical  ^Foundations    of    Modern 

Education    3       Jr.,  sr.  Psychol.    1-2,     Hist.    6 

cred. 

102.  History  of  Educ.   since  Reformation        3        Jr.,  sr.  1       or      Psychol.       1-2, 

Hist.    6   cred. 

105.  Educational    Psychology     3        Sr.  Psychol.   1-2 

106.  Educational    Psychology    3        Sr.  Psychol.   1-2 

109.   Educational    Diagnosis     2        Sr.  1   or  101-102,  3 

125.   Methods  in   Educational   Research.  .        3       Sr.  1   or    101-102,   3 

*  Given  at  the  University  Farm. 

For   additional   courses   see   the   bulletin   of  the   College   of   Education. 

INTRODUCTORY    COURSES 

ia,b.  A  Brief  Course  in  the  History  of  Education.  Current  school 
problems  and  educational  theories  in  the  light  of  their  history.  Em- 
phasis upon  secondary  education  and  those  aspects  of  education  of 
most  immediate  concern  to  high-school  teachers.  Not  open  to  those, 
who  have  credit  in  Course  5.     Swift,  Alexander. 

5.  American  School.  A  brief  survey  of  the  factors  determining  the  prob- 
lem of  public  education  in  America,  followed  by  a  brief  account  of 
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the  development  and  organization  of  typical  state  school  systems.    Not 
open  to  those  who  have  credit  in  Course  I.     Swift. 

na,b.  Technique  of  Teaching.  Types  of  classroom  exercises;  prepara- 
tion of  teaching  plans;  hygiene  of  instruction;  classroom  manage- 
ment; the  professional  ethics  of  teaching;  observation  of  high-school 
work 

ADVANCED  COURSES 

ioi.  Foundations  of  Modern  Education.  Interpretative  historical  study 
of  elements  in  modern  education  derived  from  Hebrews,  Greeks, 
Romans,  Middle  Ages,  Renaissance.  Emphasis  upon  secondary  and 
higher  education  and  origin  and  results  of  monopoly  of  cultural  con- 
ception of  education  and  cultural  studies.     Swift. 

102.  History  of  Education  Since  the  Reformation.  Modern  educational 
institutions,  theories,  and  problems  in  the  light  of  their  history.  Spe- 
cial emphasis  upon  elementary  education.     Swift. 

105.  Educational  Psychology.  Advanced  work  in  genetic  psychology,  the 
origin  and  nature  of  the  human  organism,  the  origin,  development, 
and  control  of  instincts,  the  relation  of  instincts  to  the  formation  of 
habits,  introductory  to  the  psychology  of  learning.     Van  Wagenen. 

106.  Educational  Psychology.  Psychology  of  learning.  Methods  of 
measuring  rate  of  learning;  study  of  typical  learning  experiments 
and  examination  of  the  conditions  of  the  most  economic  learning, 
study  of  individual  differences,  and  psychology  of  the  school  subjects. 
Van  Wagenen. 

109.  Educational  Diagnosis.  A  study  of  educational  scales  and  standard 
tests  for  measurement  of  efficiency  in  school  subjects.  The  course 
will  deal  with  the  nature  of  the  tests,  methods  of  their  use,  and  an 
analysis  of  results  obtained 

125.  Methods  in  Educational  Research.  A  study  of  statistical  and  other 
methods  as  applied  to  educational  investigation.  This  course  is  ordi- 
narily required  of  all  candidates  for  advanced  degrees.     Coffman. 

ENTOMOLOGY  AND  ECONOMIC  ZOOLOGY 

Professors  William  A.  Riley,  Frederic  L.  Washburn  ;  Associate  Pro- 
fessors William  Moore,  Arthur  G.  Ruggles  ;  Assistant  Professors 
Oscar  W.  Oestlund,  Royal  N.  Chapman  ;  Assistants  Samuel  A. 
Graham,  Warren  Williamson. 

General  statement. — For  specialization  in  this  department  see  Course 
of  Study.  Courses  in  this  department  are  closely  correlated  with  those 
offered  by  the  Department  of  Animal  Biology  of  the  College  of  Science, 
Literature,   and   the   Arts.     Courses   23-24,   35,   36,    101-102,    103,    105-106, 
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107-108,   of   this   Division   are   also   offered   under   these   numbers  by   the 
Department  of  Animal  Biology. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory  Courses 

1-2.   Introductory  Entomology    6       Soph.,  jr.,  sr.  An.    Biol.    3-4    or 

equivalent 

3.  Elementary    Econ.    Entomology...        3        Soph.,  jr.  An.    Biol.    3-4 

4.  Econ.    Vertebrate    Zoology 3       Jr.,  sr.  1-2    or    23-24 

5.  Elementary    Forest    Entomology..        3       Jr.  An.  Biol.  3-4 
9.  Animal  Parasites 3       Jr.,  sr.  An.    Biol.    3-4 

12.  Forest   Zoology    2  Jr.,  sr.  3,  An.  Biol.  3-4 

14.  Insects  and  Public  Health 2  Jr.,  sr.  An.    Biol.    3-4 

16.  Plant  Pest  Control 3  Jr.,  sr.  1    or    3,    PI.    Path.    1 

23-24.  General    Entomology    6  Soph.,  jr.,  sr.  An.    Biol.    1-2    or    3-4 

35.  Animal  Parasites  and  Parasitism.  3  Soph.,  jr.,  sr.  An.    Biol.    1-2    or    3-4 

36.  Relation   of  Insects  to   Disease...  3  Soph.,  jr.,  sr.  1    or   23,    35 

Advanced  Courses 
101-102.  Advanced    General    Entomology..        6       Jr.,  sr.  1-2    or    23-24 

103.  Biology    and   Taxonomy   of   Aphi- 

didae    3        Sr.  1-2    or    23-24 

105-106.  Histology     and     Development     of 

Insects    6       Jr.,  sr.  1-2    or    23-24;    An. 

Biol.    7-8    advised 

107-108.  General    Ecology    of    Insects 6       Jr.,  sr.  1-2    or   23-24 

in-112.  Insecticides   and   Their   Action...    3or  6    Jr.,  sr.  1-2    or    23-24;    Agr. 

Bioch.  7-8   or   equiv. 
117.  Methods  of  Economic  Entomology       3       Jr.,  sr.  101-102 

119-120.  Introduction  to   Research 6  or  more  Sr.  1-2    or    23-24    and    ad- 

ditional require- 

ments, according  to 
line  of  specializa- 
tion 

INTRODUCTORY    COURSES 

1-2.  Introductory  Entomology.  Lectures  and  laboratory  work  on  the 
characteristics  and  habits  of  insects.  The  more  important  insect  pests 
and  methods  of  control  are  especially  emphasized  in  the  second  se- 
mester.    Oestlund,  Ruggles. 

3.  Elementary  Economic  Entomology.     A  brief  course  dealing  with  the 

characteristics  and  habits  of  insect  pests  and  beneficial  insects  and 
methods  of  control.  Not  open  to  students  planning  to  specialize  in 
entomology.     Ruggles,  Graham,  Williamson. 

4.  Economic    Vertebrate    Zoology.      Relation    of    birds    and    other    wild 

animals  to  agriculture.  Lectures,  laboratory,  field  work.  Identifica- 
tion and  studies  of  Minnesota  birds  and  wild  animals  affecting  the 
horticulturist  and  agriculturist,  methods  of  combating  injurious  and 
conserving  useful  forms.     Washburn. 

5.  Elementary  Forest  Entomology.     A  study  of  the  life  histories  and 

methods  of  controlling  insects  affecting  shade  and  forest  trees.     Not 
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open  for  credit  to  students  specializing  in  entomology.     Given  in  al- 
ternate years.     Not  offered  in  1918-19.     Ruggles,  Graham. 

9.  Animal  Parasites.  A  study  of  the  more  common  animal  parasites  of 
man  and  domestic  animals,  and  of  methods  of  avoidance  and  control. 
Not  open  to  students  specializing  in  entomology.  (See  Course  35.) 
Riley. 

12.  Forest  Zoology.  Forest  Animals.  Relation  of  birds  and  of  various 
four-footed  animals  to  forest  protection.  Habits,  range,  usefulness; 
the  manner  of  protecting  the  important  large  and  small  game,  fish, 
and  birds;  fish  culture.     Washburn. 

14.  Insects  and  Public  Health.  The  agency  of  insects  and  related  forms 
in  the  transmission  of  disease;  methods  of  sanitation  related  to  their 
control  and  disease  transmission.  Not  open  for  credit  to  students 
specializing  in  entomology.      (See  Courses  35-36.)      Riley. 

16.  Plant  Pest  Control.  Same  as  PI.  Path.  6.  The  theory  and  practice 
of  control  of  insect  and  fungous  pests  of  crop  plants.  Practical  ap- 
plications.     Not   open   to    those   who    have    completed    PI.    Path.    14. 

RUGGLES,    BlSBY,    STAKMAN. 

23-24.  General  Entomology.  A  more  extended  course  than  1,  leading  up 
to  discussion  of  the  principles  of  taxonomy  and  their  application  to 
the  classification  of  insects.  Textbook,  lectures,  quizzes,  and  labora- 
tory.    Oestlund. 

35.  Animal  Parasites  and  Parasitism.  Lectures  and  laboratory  work. 
A  consideration  of  the  origin  and  biological  significance  of  parasitism, 
and  of  the  structure,  life  history,  and  economic  relations  of  repre- 
sentative animal  parasites.  Methods  of  control  and  prevention  will 
be  emphasized.     Riley. 

36.  Relations  of  Insects  to  Disease.  The  causation  and  transmission  of 
disease  by  insects  and  other  arthropods.  Life  history,  habits,  and 
methods  of  control  of  hominoxious  species.     Riley. 

ADVANCED   COURSES 

101-102.  Advanced  General  Entomology.  Advanced  work  in  the  lines 
of  morphology  and  classification  of  insects  with  lectures  on  the  his- 
tory of  entomology.     Lectures  and  laboratory.     Oestlund. 

103.  Biology  and  Taxonomy  of  the  Aphididae.  Intensive  study  of  the 
natural  history,  bibliography,  and  classification  of  the  Aphididae. 
Oestlund. 

105-106.  Histology  and  Development  of  Insects.  Lectures  and  labora- 
tory work  on  the  histology,  embryonic  and  postembryonic  develop- 
ment of  insects.    Riley. 
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107-108.  General  Ecology  of  Insects.  General  ecology  with  special  ref- 
erence to  the  insects  of  Minnesota.  Frequent  field  trips.  Lectures, 
laboratory,  and  field  work.     Chapman. 

111-112.  Insecticides  and  Their  Action.  A  study  of  the  chemical  com- 
position, the  physical  properties,  and  the  physiological  action  of  stand- 
ard, of  little  known,  and  of  new  insecticides.     Moore. 

117.  Methods  in  Economic  Entomology.  Identification  of  immature 
stages  of  insects;  methods  of  breeding;  insect  photography;  insecti- 
cides; bibliographic  aids  and  sources  of  literature.     Ruggles,  Moore. 

1 19-120.  Introduction  to  Research.  Preparation  for  investigational  work 
in  lines  of  entomology,  parasitology,  or  economic  zoology.  Advanced 
laboratory,  field  and  library  work;  training  in  the  preparation  of 
bibliographies  and  manuscripts ;  special  problems.  Summer  work 
should  be  planned  when  possible.  Oestlund,  Systematic  Entomology ; 
Ruggles,  General  Economic  Entomology ;  Chapman,  Insect  Ecology ; 
Moore,  Insecticides;  Riley,  Parasitology;  Insect  Morphology;  Wash- 
burn, Economic  Vertebrate  Zoology. 

FARM   ENGINEERING 

Professors  John  T.  Stewart,*  Irving  D.  Charlton  (Acting  Chief)  ; 
Associate  Professor  Jason  L.  Mowry  ;  Assistant  Professors  Harry 
B.  Roe,  Arthur  G.  Tyler;  Instructors  Allen  D.  Johnston,  James  B. 
Torrance,  Hall  B.  White. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

3a, b.   Mechanical    Drawing    3        All  None 

4.  Blacksmithing 3       All  None 

5.  Carpentry    3        All  None 

7.  Farm  Structures    3       Jr.,  sr.  3 

10.   Farm    Engineering    3        Soph.,  jr.,  sr.  21-22  or  H.  S.   Physics 

(1   unit) 

1  ia,b.  Applied   Mathematics    3       All  None 

i3a,b.  Farm  Motors    3       All  None 

1 5.   Farm    Repairs    2       All  None 

17.  Advanced    Blacksmithing    3        All  4 

18.  Surveying    3        Soph.,  jr.,  sr.  3,   1 1 

19.  Materials    of    Construction 2        Soph.,  jr.,  sr.  None 

21-22.   Agricultural  Physics 6        All  None 

24.   Advanced   Farm   Motors 3       Jr.,  sr.  13 

26.   Farm   Drainage    3        Jr.,  sr.  18 

28.   Land   Clearing    1        Soph.,  jr.,  sr.  None 

INTRODUCTORY    COURSES 
3a,b.  Mechanical  Drawing.     Mechanics   of   drawing.     Exercises   in  the 
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use   of    drawing   instruments,    lettering,   and   water   colors.     The   me- 
chanics of  working  drawings  with  their  practical  value.     Tyler. 

4.  Blacksmithing.     The  managment  of  forge  and  fire  in  bending,  shap- 

ing, and  welding  iron.    Johnston. 

5.  Carpentry.    The  use  of  carpentry  tools  and  methods  of  farm  building 

construction.     White. 

7.  Farm  Structures.  The  planning,  designing,  and  location  of  farm 
buildings  including  specifications  and  estimates  of  cost.     Tyler. 

10.  Farm  Engineering.  A  general  course  in  farm  engineering.  Lectures 
on  farm  measurements,  drainage,  irrigation,  sanitation,  buildings, 
roads,  power,  and  machinery.     Charlton. 

na,b.  Applied  Mathematics.  Rules  of  practical  mathematics  with  spe- 
cial attention  to  formulas  and  problems  directly  related  to  agricultural 
work;  e.g.,  areas,  volumes,  percentages,  proportions,  variations,  in- 
vestments, cost  problems,  etc.     Roe. 

I3a,b.  Farm  Motors.  Theory,  operation,  care,  and  repair  of  gasoline  en- 
gines.    Torrance. 

15.  Farm  Repairs.  Exercises  in  harness  repair,  knots  and  rope  splicing, 
belt  lacing,  soldering,  babbitting,  pipe  fitting,  drilling,  and  work  with 
cold  metals 

17.  Advanced  Blacksmithing.     Bending,  shaping,  welding,  and  tempering 

of  steel.    Johnston. 

18.  Surveying.  Plain  surveying  as  applied  to  farm  problems.  Mensura- 
tion, leveling,  simple  grade  determination,  elements  of  topography,  and 
farm  mapping.     Roe. 

19.  Materials  of  Construction.  Wood,  concrete,  clay  and  metal  products 
— their  physical  properties  and  preparation  for  farm  buildings  and 
equipment 

21-22.  Agricultural  Physics.  Mechanics  of  solids  and  fluids,  sound  and 
heat,  light,  electricity,  and  magnetism,  and  their  application  to  farm 
problems 

24.  Advanced  Farm  Motors.  Farm  tractors,  trucks,  and  automobiles, 
their  care,  repair,  and  operation.     Mowry. 

26.  Farm  Drainage.  Principles  and  practice  of  farm  drainage.  Field 
technique  of  drainage  construction  by  hand  and  machine.  This  course 
is  for  students  wishing  to  do  special  work  in  drainage.     Roe. 

28.  Land  Clearing.  A  study  of  land  clearing  methods,  explosives,  and 
machinery.     Charlton. 
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FORESTRY 
Professor  Edward  G.  Cheyney;  Associate  Professor  John  P.  Wentling. 


No. 


Title 


i.  General  Forestry 
21.  Farm  Forestry    . 


Prereq.  courses 

None 

None 


COURSES 

Credits     Offered  to 
Introductory   Courses 

3       All 

3       Jr. 

For  additional  courses  see  the  bulletin  of  the  Courses  in  Forestry. 

INTRODUCTORY    COURSES 

i.  General  Forestry.  A  brief  history  of  the  development  of  forestry  in 
Europe  and  America;  description  of  the  United  States  forests.  Lec- 
tures and  collateral  reading.     Cheyney. 

2i.  Farm  Forestry.  A  study  of  the  establishment,  care,  maintenance,  and 
utilization  of  the  farm  woodlot  and  windbreaks.  A  sketch  of  the 
forestry  work  in  Minnesota  and  the  United  States.  Cheyney,  Went- 
ling. 


GEOLOGY  AND  MINERALOGY 

COLLEGE   OF   SCIENCE,   LITERATURE,   AND  THE  ARTS 

Professor  William  H.  Emmons;  Associate  Professor  Frank  F.  Grout; 
Assistant  Professors  A.  Walfred  Johnston,  Chessley  J.  Posey, 
Terence  T.  Quirke;  Instructor  Thomas  M.  Broderick. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

i.  General    Geology    3        Soph.,  jr.,  sr.  None 

3.  Laboratory  Work   i        Soph.,  jr.,  sr.  Supports    i 

4.  Geology   of   Minnesota 3        Soph.,  jr.,  sr.  1 

5.  Economic  Geology    3        Soph.,  jr.,  sr.  1 

21.  Elements   of   Mineralogy 3  Soph.,  jr.,  sr.  See    statement 

29.  General    Physiography    3  Soph.,  jr.,  sr.  None 

34.  Meteorology 3  Soph.,  jr.,  sr.  None 

35.  Laboratory  Work   1  Soph.,  jr.,  sr.  Supports   29 

For    additional    courses    see    the    bulletin    of    the    College    of    Science,    Literature, 
and  the  Arts. 

INTRODUCTORY    COURSES 

i.  General  Geology.  A  synoptical  treatment  of  materials  of  the  earth 
and  of  geologic  processes.  Physiographic,  dynamic,  and  structural 
geology,  with  a  brief  introduction  to  historical  geology.  Lectures, 
laboratory  work,  field  excursions,  map  study,  and  conferences.  Em- 
mons, Johnston. 

3.  Laboratory  Work.  Open  only  to  students  taking  Course  1.  Supple- 
ments Course  1  with  study  of  rocks  and  ores,  topographic  and  geo- 
logic maps,  and  reference  reading.     Johnston. 
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4.  Geology  of  Minnesota.     The  physical  geography  and  geologic  history 

of  Minnesota.  The  relations  of  industrial  development  to  geological 
features.  The  principles  of  pre-Cambrian  geology  as  exemplified  in 
Minnesota.    Johnston. 

5.  Economic  Geology.    The  mineral  resources  of  the  United  States.    The 

origin,  occurrence,  distribution,  and  uses  of  the  more  important  min- 
erals and  mineral  fuels  of  economic  value.  Lectures,  map  work,  con- 
ferences, and  field  excursions.     Quirke. 


21. 


29. 


Elements  of  Mineralogy.  Open  to  students  taking  Chemistry.  The 
crystal  systems;  morphological,  physical,  and  chemical  character  of 
minerals ;  occurrence,  genesis,  and  uses  of  minerals ;  classification  and 
description  of  common  minerals.  Determinative  work  in  laboratory, 
blowpipe  analysis,  sight,  identification.     Grout,  Broderick. 

General  Physiography.  Principles  of  earth  sculpture;  physiographic 
changes  in  progress,  and  agencies  causing  them;  hydrography  and 
oceanography;  planetary  relations;  climatology;  field  excursions. 
Posey. 

35.  Laboratory  Work.  A  course  in  the  interpretation  of  topographic  maps. 
Supplements  and  should  accompany  Course  29,  tho  not  required  in 
connection  with  it.  Should  be  taken  by  those  who  expect  to  teach 
Physiography.     Posey. 


GERMAN 

COLLEGE   OF   SCIENCE,   LITERATURE,   AND  THE  ARTS 

Professor  Carl  Schlenker;  Assistant  Professors  Oscar  C.  Burkhard, 
James  Davies,  Alfred  E.  Koenig,  Samuel  Kroesch,  Walter  R. 
Myers;  Instructors  Elise  F.  Dexter,  Arthur  R.  Graves,  Richard 
Jente,  Edwin  H.  Zeydel. 

COURSES 
No.  Title  Credits     Offered  to  Prercq.  courses 

Introductory    Courses 

ia,b.   Beginning    6       All  None 

3a,b.  Intermediate   6       All  1 

5-6.  Prose  and  Poetry *6_      All  2  yrs.  preparatory 

7-8.  Drama    *6       All  5-6   or   4  yrs.   prepara- 

tory 

11-12.   Rapid    Reading    *6       All  3 

14.  Rapid    Reading    6        Soph.,  jr.,  sr.     3 

16.  Prose  and  Poetry 6       All  2  yrs.  preparatory 

21-22.   Scientific   Intermediate    *6       All  3' 

23-24.   Scientific  Advanced    *6       All  5-6   or   4  yrs.   prepara- 

tory 

For    additional    courses    see    the    bulletin    of    the    College    of    Science,    Literature, 
and  the  Arts. 

*  Both  semesters  must  be  completed  before  credit  is  given  for  the  first  semester. 
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INTRODUCTORY    COURSES 

ia,b.  Beginning.  Pronunciation,  grammar,  conversation,  and  composition ; 
selected  reading  in  easy  prose  and  verse.  Koenig,  Dexter,  Jente, 
Kroesch,  Myers. 

3a,b.  Intermediate.  Selected  texts  in  modern  narrative  and  descriptive 
prose;  selected  lyrics  and  ballads;  a  drama  of  Lessing,  Goethe,  or 
Schiller.  Assigned  readings  of  texts  outside  of  class.  Koenig,  Dex- 
ter, Jente,  Kroesch,  Myers. 

5-6.  Prose  and  Poetry.  Geography,  history,  and  legend.  Review  of  Ger- 
man grammar  throughout  the  year.  Burkhard,  Davies,  Dexter, 
Graves,  Jente,  Zeydel. 

7-8.  Drama.  First  semester:  classic  drama;  plays  of  Lessing,  Goethe, 
Schiller.  Second  semester:  modern  drama;  plays  of  Hebbel,  Suder- 
mann,  Hauptmann  and  others.  Assigned  readings  and  reports  through- 
out the  year.     Schlenker,  Burkhard,  Davies,  Kroesch. 

11-12.  Rapid  Reading.  First  semester:  narrative  prose;  Hauff,  Storm, 
Sudermann,  Goethe's  Hermann  und  Dorothea.  Second  semester:  plays 
of  Lessing,  Goethe,  Schiller,  Hebbel.  Assigned  readings  and  reports. 
Davies,  Graves. 

14.  Rapid  Reading.    Same  as  Course  11-12.    Zeydel. 

16.  Prose  and  Poetry.     Same  as  Course  5-6.     Dexter. 

21-22.  Scientific  Intermediate.  This  course  aims  to  give  students  a 
reading  knowledge  of  German  for  use  in  scientific  studies.  Not  open 
to  those  who  have  obtained  credit  for  either  Course  3  or  5-6.  Kroesch, 
Graves. 

23-24.  Scientific  Advanced.  Reading  of  monographs  and  periodicals.  Not 
open  to  those  who  have  obtained  credit  for  Course  7-8.    Jente. 

HOME  ECONOMICS 
Professor  Josephine  T.  Berry;  Assistant  Professor  Frances  V.  Ward. 

COURSES 
No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory  Course 

24.   Camp    Cookery    3       Fr.  None 

For  additional  courses  see  the  bulletin  of  the  Courses  in  Home  Economics. 
INTRODUCTORY  COURSE 

24.  Camp  Cookery.  Designed  to  give  prospective  foresters,  engineers, 
and  others  a  knowledge  of  the  simpler  cookery  processes,  and  of  such 
adaptations  as  are  practicable  in  the  several  types  of  out-of-doors 
camps.     Given  in  alternate  years.     Not  offered  in  1918-19.    Ward. 
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HORTICULTURE 

Associate  Professors  Wilfrid  G.  Brierley,  Le  Roy  Cady,  Maxwell  J. 
Dorsey;  Assistant  Professor  Richard  Wellington;  Extension  Spe- 
cialist Roger  S.  Mackintosh. 

General  statement. — For  specialization  in  this  department,  see  special 
requirements  in  Course  of  Study. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

6.  Principles    of    Fruit    Growing.  ...        3        Soph.,  jr.,  sr.  Bot.    1    yr. 

13.   Fruit    Handling     3       Jr.,  sr.  See  course  description 

21.   Small    Fruit    Culture 3        Soph.,  jr.,  sr.  Bot.    1    yr. 

32.  Market    Gardening    3        Soph.,  jr.,  sr.  Bot.    1    yr. 

33.  Vegetable   Forcing    3       Jr.,  sr.  32 

50.   Floriculture    3        Soph.,  jr.,  sr.  None 

54.   Greenhouse    Construction    and 

Management 1}  Jr.,  sr.  None 

56.   Plant    Propagation    1  Soph.,  jr.,  sr.  None 

71.   Landscape    Gardening    3  Soph.,  jr.,  sr.  None 

73.  Nursery   Practice    i^  Soph.,  jr.,  sr.  None 

9oa,b.   General   Horticulture    3  All  None 

94.   Home   and    School   Gardening....  3  *Jr.,  sr.  None 

Advanced    Courses 

107.   Orchard    Management    3       Jr.,  sr.  90  or  6 

109.  Principles  of  Genetics 3       Jr.,  sr.  Bot.    1    yr.,    An.    Biol. 

1   yr. 

no.  Plant   Breeding    3       Jr.,  sr.  109 

in.   Fruit  Variety   Studies 3       Jr.,  sr.  90  or  6 

131.   Advanced    Market    Gardening....        3        Sr.  32 

151-152.  Advanced    Floriculture    6        Sr.  50,  54 

192.   Special    Problems    3        Sr.  107  or   131 

J93-i94-   Hort.   Seminar    2        Sr.  9     cred.     excl.     of     90 

and  94 

*  Open  only  to  those   intending  to  teach. 

INTRODUCTORY    COURSES 

6.  Principles  of  Fruit  Growing.  The  fundamental  principles  of  fruit- 
growing. Sites,  soils,  nursery  stock,  planting  and  planting  plans, 
tillage',  fertilization,  cover  crops,  pollination,  frost  avoidance,  prun- 
ing, and  thinning.  Lectures,  recitations,  references,  and  laboratory 
work.     Brierley. 

13.  Fruit  Handling.  Lectures  on  early  development,  packages,  harvest- 
ing, packing,  by-products,  cooperation,  marketing,  and  storage. 
Laboratory  and  reference  work.    Brierley. 

21.  Small  Fruit  Culture.  Lectures,  references,  and  field  trips.  Botan- 
ical relationship,  important  species,  origin,  commercial  development, 
importance,    climatic   range,    sites,    soils,    propagation,    planting   plans, 
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planting,   pruning",    cultivation,    irrigation,    cover-crops    and    mulching, 
inter-cropping  and  varieties.     Brierley. 

32.  Market  Gardening.  The  principles  of  vegetable  growing  for  market, 
including  all  important  vegetable  crops  from  seed  to  harvest.  Lec- 
tures, recitations,  references,  laboratory  work,  and  excursions 

33.  Vegetable    Forcing.      The    growing    and    handling    of    the    vegetable 

forcing  crops  ;  types  and  management  of  houses.     Lectures,  reference 
reading,  field  trips,  and  laboratory 

50.  Floriculture.  Designed  to  give  the  student  a  working  knowledge  of 
the  culture  and  uses  of  common  house  plants,  annuals,  perennials, 
and  greenhouse  plants.  Lectures,  reference  reading,  and  laboratory. 
Cady. 

54.  Greenhouse  Construction  and  Management.  The  evolution  of  the 
greenhouse,  types  of  houses,  materials,  and  methods  of  construction. 
Lectures,  field  trips,  and  laboratory  work.     Cady. 

56.  Plant  Propagation.  Methods  of  propagation  of  plants  by  seed,  cut- 
tings, layers,  grafting,  and  budding.  The  principles  of  greenhouse 
management,  transplanting,  watering,  and  ventilation.  Lectures,  ref- 
erence reading,  field  and  laboratory  work.     Cady. 

71.  Landscape  Gardening.  The  practice  and  principles  of  landscape  gar- 
dening as  applied  to  the  home  and  community.  Lectures  and  field 
trips  to  parks  and  private  grounds.     Cady. 

73.  Nursery  Practice.  Lectures  and  practice  work  in  management  of 
nursery  stock,  seeds,  bulbs,  and  plants,  particular  attention  being 
given  to  ornamental  stock  propagation,  planting,  and  storage.     Cady. 

*qoa,b.  General  Horticulture.  Lectures  and  laboratory.  A  general  study 
of  the  elementary  principles  of  plant  propagation,  fruit  growing,  vege- 
table gardening,  and  the  planting  and  care  of  home  grounds.  Brierley. 

94.  Home  and  School  Gardening.  Same  as  Agr.  Educ.  68.  Lectures  and 
laboratory.  The  elements  of  horticulture  as  applied  to  high-school 
instruction,  plant  propagation,  fruit  growing,  home  gardening,  school 
gardening,  and  the  planning  of  home  and  school  grounds.  Brierley, 
Cady,  Wellington. 

ADVANCED  COURSES 

107.  Orchard  Management.  Lectures,  references,  laboratory,  and  spe- 
cial problems.  The  principal  problems  connected  with  the  manage- 
ment of  orchard  and  small  fruit  tracts.     Brierley. 


*  Students  specializing  in  Horticulture  may  substitute  for  Hort.  90  any  course  in 
Horticulture  for  which  they  are  eligible.  Students  majoring  in  other  divisions  who 
desire  to  take  more  specialized  work  in  Horticulture  may  substitute  Hort.  6,  21,  32, 
50,  or  71,  provided  that  a  second  course  from  the  same  group  be  elected  later. 
Students   majoring   in    Agricultural    Education    will    take    Hort.    94    in    the    junior    year. 
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ioq.  Principles  of  Genetics.  Given  jointly  by  the  Division  of  Horticul- 
ture and  the  Division  of  Agronomy  and  Farm  Management.  Same 
as  Agron.  103.  Lectures  and  laboratory  work  designed  to  familiarize 
the  student  with  the  underlying  principles  of  breeding.  Heredity, 
variation,  biometry,  and  evolution  are  emphasized.     Dorsey,  Hayes. 

no.  Plant  Breeding.  Given  jointly  by  the  Division  of  Horticulture  and 
the  Division  of  Agronomy  and  Farm  Management.  Same  as  Agron. 
106.  Applied  genetics  is  emphasized.  The  method  of  breeding  each 
of  the  important  agricultural  and  horticultural  crops,  with  special 
attention  to  experiment  station  investigations  and  to  the  methods  used 
by  plant  breeders.     Dorsey,  Hayes. 

in.  Fruit  Variety  Studies.  The  classification  and  distribution  of  tem- 
perate, sub-tropical,  and  tropical  fruits ;  technical  description,  identifi- 
cation, and  general  study  of  the  more  important  varieties;  judging 
of  fruits;  fruit  literature.  Lectures,  laboratory  work,  references. 
Wellington. 

131.  Advanced  Market  Gardening.  Lectures,  references,  and  special 
problems.     A  study  in  detail  of  the  various  vegetables.    Wellington. 

151-152.  Advanced  Floriculture.  Lectures,  assigned  readings,  labora- 
tory, and  special  problems  dealing  with  the  culture,  botany,  and  his- 
tory of  florists'  plants  and  methods  of  greenhouse  management.   Cady. 

192.  Special  Problems.  A  study  of  problems  based  upon  the  work  given 
in  Courses  107  or  131.    Brierley,  Wellington. 

193-194-  Horticultural  Seminar.  Required  of  all  graduate  students  and 
of  seniors  electing  special  problem  work.  Reports  and  discussion  of 
problems  and  investigational  work.     Horticulture  Staff. 

MILITARY  SCIENCE  AND  TACTICS 

Professor  Starkly  Y.  Britt  ;  Instructors  Ray  Cunningham,  Joseph 
Havlicek  ;  Band  Instructor  Bert  A.  Rose. 

Required  work. — All  physically  fit  male  students  are  required  to  take 
military  training  during  their  freshman  and  sophomore  years.  All  stu- 
dents, registered  for  military  drill,  freshmen,  sophomore,  junior,  and 
senior,  are  members  of  the  Reserve  Officers  Training  Corps. 

After  the  sophomore  year  students  may  discontinue  military  work,  if 
they  wish.  Freshmen  and  sophomores  receive  their  uniforms  from  the 
United  States  Government.  This  course  is  a  prerequisite  for  graduation 
from  the  University. 

Elective  work. — Juniors  who  have  completed  two  years  of  drill,  and 
who  are  selected  for  advanced  work  by  the  Professor  of  Military  Science 
and  Tactics,  and  who  sign  an  agreement  with  the  Government,  to  con- 
tinue the  work  for  two  more  years,  are  eligible  for  the  advanced  course  in 
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military  training,  which  is  prescribed  in  General  Orders  49,  and  requires 
five  hours  work  per  week— three  practical  as  commissioned  officers  in  the 
R.  O.  T.  C,  and  two  hours  lectures  in  theoretical  subjects.  Three  credits 
for  each  semester  are  allowed  for  this  work. 

All  students  who  complete  the  advanced  course  in  the  Military  De- 
partment, and  who  graduate  from  the  University  are  eligible  to  be  com- 
missioned by  the  President  of  the  United  States,  in  the  Officers  Reserve 
Corps.  The  men  in  the  advanced  course  receive  their  uniforms,  and 
thirty  cents  per  day  for  rations  from  the  Government. 

The  old  cadet  corps  has  been  merged  into  an  Officers  Reserve  Train- 
ing Corps,  the  object  being  to  have  50,000  trained  officers  as  a  reserve  to 
be  called  to  active  duty  when  necessary. 

MUSIC 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professor  Carlyle  Scott;  Assistant  Professor  Donald  N.  Ferguson;  In- 
structors Maximilian  Dick,  Abe  Pepinsky,  Gertrude  Reeves. 

General  statement.— Credit  is  offered  to  seniors  and  juniors  in  the 
College  of  Agriculture,  Forestry,  and  Home  Economics,  who  may  wish  to 
elect  work  in  the  Department  of  Music.  Six  credits  may  be  obtained. 
The  following  courses  are  recommended  : 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

9-10.   History  of   Music 6        Soph.,  jr.,  sr.      None 

11-12.   Appreciation    of    Music 2        Jr.,  sr.  None 

*i5-i6.   Violin 2.       Jr.,  sr.  None 

*25-z6.  Orchestra    4       Jr.,  sr.  See    statement 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature, 
and  the  Arts. 

*  Given  at' the  University  Farm. 

INTRODUCTORY    COURSES 

9-10.  History  of  Music.  Some  account  of  primitive  systems  and  of  the 
early  Christian  modal  and  harmonic  developments,  leading  to  a  gen- 
eral survey  of  musical  literature  from  Bach  to  the  present  time. 
Ferguson. 

11-12.  Appreciation  of  Music     A  non-technical  course.     Reeves. 

15-16.  Violin.  Candidate  must  be  able  to  play  the  first  ten  of  Kreutzer's 
forty  etudes,  and  the  easier  Handel  and  Mozart  sonatas.  Dick, 
Pepinsky. 

25-26.  Orchestra.    Ferguson,  Pepinsky. 
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PATHOLOGY,  BACTERIOLOGY,  AND   PUBLIC  HEALTH 

MEDICAL   SCHOOL 

Professor  Harold  E.  Robertson  ;  Associate  Professor  Winford  P.  Lar- 
son ;  Instructors  Anne  H.  Benton,  Harold  S.  Diehl,  Siegfried  F. 
Hermann,  John  C.  McKinley. 

COURSES 
No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory   Course 

6a,b.   Elementary   Bacteriology    3        Soph.  None 

For  additional  courses  see  the  bulletin   of  the  Medical   School. 
INTRODUCTORY  COURSE 

6a,b.  Elementary  Bacteriology.  Lecture  and  laboratory  course.  The 
principles  and  technique  of  general  bacteriology.  Studies  in  the 
morphologic  and  biologic  characters  of  the  common  bacteria.  Prep- 
aration of  culture  media.  Disinfectants  and  disinfection.  Bacteriol- 
ogy of  water  and  food  products.  Larson,  Benton,  Diehl,  Herrmann, 
McKinley. 

PHYSICAL  EDUCATION 

FOR    MEN 

Director  Louis  J.  Cooke;  Assistant  Director  William  K.  Foster;  In- 
structors D.  C.  Mitchell,  John  C.  West. 

The  purpose  of  the  department  is  to  provide  all  men  of  the  Univer- 
sity opportunity  for  exercise  in  order  to  maintain  and  build  up  their 
general  health.  It  also  provides  special  training  for  the  correction  of 
physical  defects  and  functional  derangements. 

A  physical  examination  is  required  of  all  new  matriculants,  and  of 
all  others  using  the  department  privileges,  at  the  beginning  of  the  year, 
and  as  often  during  their  college  course  as  their  physical  condition  may 
indicate.  Students  taking  the  required  work  in  physical  education  are 
examined  also  at  the  close  of  the  year.  A  study  of  these  records  shows 
a  marked  improvement  in  the  standard  of  health  of  the  average  student 
during  his  college  course. 

The  gymnasium,  swimming  pool,  and  baths  are  open  to  all  students 
of  the  University,  who  are  free  to  use  the  apparatus  and  to  pursue  a 
course  in  physical  training  under  the  supervision  of  the  director  and  his 
assistants. 

Those  students,  taking  the  required  course  in  physical  education,  who 
can  not  swim,  must  make  a  reasonable  effort,  as  determined  by  the  depart- 
ment, to  pass  the  swimming  and  life-saving  requirements,  and  will  be 
assigned  special  hours  for  instruction. 
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COURSES 

No.                               Title                                   Credits  Offered  to  Prereq.  courses 

i.  Personal    Hygiene     None  Fr.  None 

*3a,b.  Gymnasium     None  Fr.  None 

5-6.  Intermediate    Gymnastics    None  Fr.  None 

f7-8.  Advanced   Leaders    2  Soph.,  jr.,  sr.  1,   3-4,   5-6 

9-10.  Corrective    Gymnastics    None  All  None 

11-12.  Wrestling    None  Soph.,  jr.,  sr.  None 

13-14.  Advanced   Gymnastics    None  Soph.,  jr.,  sr.  None 

15-16.  Intermediate   Swimming    None  All  None 

17-18.  Advanced    Swimming     None  All  15-16 

*  Given  at  the  University  Farm. 

f  Both  semesters  must  be  completed  before  credit   is  given   for  the  first   semester. 

i.  Personal  Hygiene.  Two  hours  per  week;  first  six  weeks  of  first 
semester.     Examination  at  close  of  course.     Cooke. 

A  special  lecture  on  sex  hygiene  is  given  sometime  during  the 
first  ten  days  of  the  autumn  semester,  with  required  attendance  on 
the  part  of  all  new  matriculants. 

3a,b.  Gymnastics.  Two  hours  a  week,  last  twelve  weeks  of  first  semes- 
ter or  first  twelve  weeks  of  second  semester.  Required  qualifications 
in  swimming,  life-saving,  bar-vaulting,  jumping,  sprinting,  running, 
and  on  heavy  apparatus.     Mitchell. 

5-6.  Intermediate  Gymnastics.  Elective  for  freshmen  showing  excep- 
tional ability  in  elementary  apparatus  work.     Foster,  West. 

7-8.  Class  Leaders  (Advanced).     Three  hours  a  week.     Foster,  West. 

9-10.  Corrective  Gymnastics.  Three  hours  a  week.  Special  individual 
courses  for  students  physically  defective.     Foster,  West. 

11-12.  Wrestling.  Course  in  competitive  wrestling.  Most  promising  can- 
didates chosen  to  represent  Minnesota  at  the  Western  Intercollegiate 
Gymnastic  and  Wrestling  Meet.     (Optional.)     Foster. 

13-14.  Advanced  Gymnastics.  Same  as  Course  11  and  12  except  that  it 
is  in  gymnastics  instead  of  wrestling.  Includes  course  in  ground 
tumbling,  horizontal  bar,  parallel  bars,  side  horse,  and  flying  rings. 
Foster,  West. 

15-16,  17-18.  Swimming,  Intermediate  and  Advanced.  Life  saving,  effi- 
ciency swimming,  and  fancy  diving.  Instruction  is  given  in  rescuing 
and  restoring  the  apparently  drowned  and  other  useful  swimming 
accomplishments.     Foster. 
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PHYSICS 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professors  Henry  A.  Erikson,  Anthony  Zeleny;  Associate  Professor 
Louis  W.  McKeehan  ;*  Assistant  Professor  Paul  E.  Klopsteg  ;* 
Instructor  Ernest  O.  Dieterich. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory   Courses 

i.   General  Physics    3        Soph.,  jr.,'  sr.  Math.   2   or  4   or 

parallel 

2.  General   Physics 3        Soph.,  jr.,  sr.  1 

3.  General    Laboratory    Practice 1        Soph.,  jr.,  sr.  See   statement 

4.  General    Laboratory    Practice 1        Soph.,  jr.,  sr.  See  statement 

For    additional    courses    see    the    bulletin    of    the    College    of    Science,    Literature, 
and  the  Arts. 

*  Both  semesters  must  be  completed  before  credit  is  given. 

INTRODUCTORY    COURSES 

i.  General  Physics.  Mechanics  of  solids  and  fluids,  sound,  heat.  Treat- 
ment experimental  rather  than  mathematical ;  the  fundamental  princi- 
ples. First  part  of  a  general  Course  1-2.  Should  be  taken  in  con- 
junction with  Course  3.    Zeleny,  Klopsteg,  Dieterich. 

2.  General   Physics.     Light,   electricity,   magnetism.     Treatment  experi- 

mental ;  fundamental  principles,  including  radioactivity,  ionization, 
X-radiation,  and  electrical  constitution  of  matter.  Second  part  of 
general  Course  1-2.  Should  be  taken  in  conjunction  with  Course  4. 
Zeleny,  Klopsteg,  Dieterich. 

3.  General   Laboratory    Practice.      Physical    measurements    in    the   me- 

chanics of  solids,  fluids,  sound,  heat,  giving  students  knowledge  of 
experimental  methods,  and  acquaintance  with  the  fundamental  facts. 
Open  to  all  who  have  completed  or  are  taking  Course  1.    McKeehan, 

DlETERieH. 

4.  General  Laboratory  Practice.     Physical  measurements  in  light,  elec- 

tricity, and  magnetism.  Open  to  all  who  have  completed  or  are  taking 
Course  2,  and  have  completed  Course  3.     McKeehan,  Dieterich. 

PLANT  PATHOLOGY  AND  BOTANY 

• 

Professor  Edward  M.  Freeman  ;  Associate  Professor  Elvin  C.  Stak- 
man;  Assistant  Professor  Wieland  L.  Oswald;  Instructors  Guy  R. 
Bisby,  Robert  C.  Dahlberg,  Godfrey  R.  Hoerner,  F.  Jean  MacInnes  ; 
Assistants  Julian  G.  Leach,  Allan  G.  Newhall;  Extension  Spe- 
cialist Arne  G.  Tolaas. 


*  On   leave   of  absence, 
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General  statement. — For  specialization  in  this  department,  see  special 
requirements  in  Course  of  Study. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

1.   Plant   Pathology    3       Jr.  Bot.    i    yr. 

6.  Plant  Pest  Control 3       Jr.,  sr.  i,   Econ.   Zool.    3 

7.  Weeds   and    Grasses 3        Soph.,  jr.,  sr.  Bot.    1    yr. 

9.   Weeds  and   Seed  Testing 3        Soph.,  jr.,  sr.  Bot.    1    yr. 

10.   Forest    Pathology 3  Soph.  Bot.  1  yr. 

12.   Seed    Problems    3  Jr.,  sr.  9 

14.  Plant  Disease  Control 3  Jr.,  sr.  1,   Econ.  Zool.   3 

15.  Diseases  of  Field  Crops 3  Jr.,  sr.  1 

16.  Diseases    of    Fruit   and    Vegetable 

Crops    3       Jr.,  sr.  1 

Advanced  Courses 

104.   Principles  of  Pathology 3       Jr.,  sr.  1,  Path.  6 

105-106.   Mycology 6       Jr.,  sr.  1,  Path.  6 

107.   Methods   3       Jr.,  sr.  1,  Path.  6 

INTRODUCTORY    COURSES 

I.  Plant  Pathology.  Elementary  study  of  plant  diseases  due  to  fungi, 
bacteria  and  slime  molds ;  life  histories  and  preventive  methods.  Lec- 
ture, laboratory,  and  reference.  Not  open  to  those  who  have  com- 
pleted Course  10.    Freeman,  MacInnes. 

6.  Plant  Pest  Control.     Same  as  Ent.  16.     The  theory  and  practice  of 

control  of  insect  and  fungous  pests  of  crop  plants.     Practical  appli- 
cations.    Not  open  to  those  who  have  completed  Course   14.     Stak- 

•MAN,   BlSBY,   HOERNER. 

7.  Weeds  and  Grasses.    Agricultural  and  applied  botanical  study  of  weeds 

and  grasses  with  special  reference  to  agricultural  importance.   Oswald. 

9.  Weeds  and  Seed  Testing.     Detailed  study  of  seed  testing  methods  and 

seed  legislation.     Weed  and  crop  seeds  and  weed  plants  studied  with 
special  reference  to  identification.     Oswald,  Dahlberg. 

10.  Forest  Pathology.  Elementary  study  of  plant  diseases  due  to  fungi, 
bacteria,  and  slime  molds ;  life  histories  and  preventive  methods. 
Lectures,  laboratory,  and  reference.  Not  open  to  those  who  have 
completed  Course  1.  Offered  in  alternate  years.  Given  in  1918-19. 
Freeman,  Stakman. 

12.  Seed  Problems.  Special  seed  problems  are  assigned.  Advanced  work 
in  seed  testing  methods.     Oswald,  Dahlberg. 

14.  Plant  Disease  Control.  A  detailed  study  of  methods  of  controlling 
diseases  of  plants  of  parasitic  origin.  Spray  materials  and  spray  ma- 
chinery. Practical  applications.  Not  open  to  those  who  have  com- 
pleted Course  6.  Given  in  alternate  years ;  offered  in  1918-19.  Bisby, 
Hoerner. 
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15.  Diseases  of  Field  Crops.  Special  detailed  study  of  diseases  of  cereal 
and  forage  crops,  including  symptomology,  etiology,  and  practical 
methods  of  control.  Laboratory,  lecture,  and  field  work.  Stakman, 
Leach. 

16.  Diseases  of  Fruit  and  Vegetable  Crops.  Special  study  of  diseases 
of  fruit  and  vegetable  crops,  especially  of  Minnesota  crops  including 
diseases  of  crops  raised  under  glass.  Laboratory,  lecture,  and  green- 
house work.     Bisby,  Newhall. 

ADVANCED  COURSES 

104.  Principles  of  Pathology.  Comparative  biology  of  plant  pathogens; 
pathological  plant  anatomy,  parasitism,  biologic  specialization,  re- 
sistance, and  immunity.  Will  be  given  in  close  cooperation  with 
Agricultural  Biochemistry  Division  and  divisions  offering  work  in 
Plant  Breeding.     Stakman. 

105-106.  Mycology.  Study  of  taxonomy  and  physiology  of  fungi  with 
special  emphasis  on  groups  of  plant  pathological  interest.  Stakman, 
Bisby,  MacInnes. 

107.  Methods.  Plant  pathological  methods  including  mycological  and 
bacteriological  technique,  laboratory,  field,  and  inoculation  investiga- 
tional technique.  Laboratory  and  lecture.  Special  problems.  Stak- 
man, Bisby. 

POLITICAL  SCIENCE 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professors  Jeremiah  S.  Young,  Cephas  D.  Allin  ;  Assistant  Professor 
William  Anderson. 

COURSES 

No.  Title  Credits  Offered  to  Prereq.  courses 

Introductory    Courses 

ia,b.  American  Government 3  Soph.,  jr.,  sr.  None 

6.  American   Municipal  Administration.        3  Soph.,  jr.,  sr.  1 

7a,b.   State  and  Local  Government 3  Soph.,  jr.,  sr.  1 

*28.   Business    Law    3  Jr.,  sr.  1    or  Econ.  6  cred. 

51.  Business  Law,  Part  1 3  Jr.,  sr.  1   or  Econ.  6  cred. 

52.  Business  Law,   Part   II 3  Jr.,  sr.  51 

For    additional    courses    see    the    bulletin    of    the    College    of    Science,    Literature, 
and  the  Arts. 

*  Given  at  the  University  Farm. 

INTRODUCTORY    COURSES 

ia,b.  American  Government.  Organization  and  actual  workings  of  the 
national  government;  nature  and  origin  of  the  American  governmental 
system.    Young,  Allin,  Anderson. 
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6.  American  Municipal  Administration.  A  study  of  the  organization 
and  chief  functions  of  American  cities;  their  growth,  relation  to  the 
state,  forms  of  charters,  inefficiency,  and  corruption,  reform  meas- 
ures ;  and  the  administration  of  finance,  police,  health,  and  other  ac- 
tivities.   Anderson.  t 

7a,b.  State  and  Local  Government.  Comparison  of  American  state  gov- 
ernments, especially  Minnesota;  relation  of  states  to  the  United  States 
and  to  local  units  of  government;  recent  experiments  such  as  initia- 
tive and  referendum,  the  recall  and  primaries ;  social  and  economic 
legislation.    Young,  Anderson. 

28.  Business  Law.  A  course  in  Business  Law  (arranged  for  students  in 
Agriculture)  including  contract?;,  agency,  mortgages,  conveyances, 
and  negotiable  instruments 

51.  Business  Law,  Part  I.  The  principles  of  law  governing  ordinary 
business  transactions,  including  the  general  law  of  contracts,  sales, 
mortgages,  bankruptcy,  and  agency.     Young. 

52.  Business  Law,  Part  II.  The  law  of  partnerships,  corporations,  and 
negotiable  instruments.     Young. 


POULTRY  HUSBANDRY 

ANIMAL  INDUSTRY   GROUP 
Professor  Arthur  C.  Smith;  Extension  Specialist  Norton  E.  Chapman. 

COURSES 
No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

1.  Poultry   3       All  None 

2.  Poultry  Judging    3        All  1 

4.   Incubating    and    Brooding 3        All  None 

INTRODUCTORY    COURSES 

1.  Poultry.     The   poultry   industry;   best  methods   of   care   and   manage- 

ment of  fowls,  turkeys,  ducks,  and  geese,  and  the  most  important 
breeds  of  same.     Smith. 

2.  Poultry   Judging.     The    history,    standard-requirements,    and   common 

defects  of  the  leading  commercial,  standard  breeds  and  varieties  and 
determination  and  standard  values  by  the  score  card  and  comparison 
methods.     Smith. 

4.  Incubating  and  Brooding.  Instruction  and  practice  in  incubation  and 
brooding,  selection  of  breeding  stock  and  eggs  for  hatching,  and 
feeding  young  chicks.  Of  practical  value  to  teachers  of  agriculture 
and  poultry  raisers.     Smith. 
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PSYCHOLOGY 

COLLEGE   OF   SCIENCE,   LITERATURE,  AND   THE   ARTS 

Professor  Robert  M.  Yerkes  ;*  Associate  Professor  Herbert  Woodrow  ; 
Assistant  Professors  Joseph  Peterson,  Henry  T.  Moore;  Instructor 
Karl  S.  Lashley  ;  Teaching  Fellow  John  D.  Dodson  ;  Assistant  Alice 
H.  Sullivan. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory   Course 

ia,b.   General   Psychology    3        Soph.,  jr.,  sr.     None 

Advanced    Courses 

ioia.b.   Experimental  Psychology    3       Jr.,  sr.  1-2 

103-104.   Comparative     and     Genetic     Psy- 
chology            6       Jr.,  sr.  1-2 

105.   Mental  Retardation    6       Jr.,  sr.  1-2 

107.   Social  Psychology   3        Jr.,  sr.  1-2 

no.   Abnormal    Psychology    3       Jr.,  sr.  1-* 

115-116.   Psychology    Seminar    6        Sr.  12   credits 

For    additional    courses    see    the    bulletin    of    the    College    of    Science,    Literature, 
arid  the  Arts. 

INTRODUCTORY   COURSE 

ia,b.  General  Psychology.  The  aims  and  methods  of  psychology;  the 
facts,  laws,  and  functions  of  mental  life;  development  and  learning 
in  relation  to  training  and  instinct.  Required  for  teacher's  certifi- 
cate.    Dodson,  Lashley,  Moore,  Peterson,  Woodrow. 

ADVANCED  COURSES 

ioia,b.  Experimental  Psychology.  Training  course  in  mental  measure- 
ments.    Woodrow. 

103-104.  Comparative  and  Genetic  Psychology.  Mental  evolution  and 
development.  The  application  of  the  comparative  method  to  conscious 
behavior.     Lashley. 

105.  Mental  Retardation.  A  study  of  retarded  mental  development,  its 
causes  and  treatment.    Woodrow. 

107.  Social  Psychology.  A  study  of  the  mental  interactions  of  indi- 
viduals in  society  with  especial  reference  to  the  instinctive  emotional 
basis  of  human  association.     Moore. 

ho.  Abnormal  Psychology.  Unusual  and  pathological  phenomena;  the 
subconscious,  dreams,  suggestibility,  mental  disorders,  secondary  per- 
sonalities.    Peterson. 

1 1 5-1 16.  Seminar  in  Psychology.    Woodrow. 

*  On   leave   of  absence,    1918-19. 
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RHETORIC 

Assistant  Professor  Robert  C.  Lansing;  Instructors  Estelle  Cook, 
Gborge  G.  Glick,  Ruth  Mohl. 

General  statement. — Rhetoric  credits  will  not  be  granted  officially 
until  the  close  of  the  first  semester  of  the  senior  year. 

At  least  one  quiz  paper  will  be  selected  at  random  each  semester 
from  other  than  rhetoric  classes  and  read  by  the  Rhetoric  section.  In 
addition  any  instructor  may  nominate  and  submit  papers  for  any  junior 
or  senior  who  in  his  opinion  requires   special  consideration. 

The  Rhetoric  section  may  require  upper-class  students  to  take,  with- 
out credit,  additional  courses  in  rhetoric  in  order  to  validate  their  fresh- 
man and  sophomore  rhetoric  credits. 

Students  whose  work  in  Rhetoric  1  shows  at  any  time  an  inadequate 
knowledge  of  the  conventions  of  English  will  be  required  to  drop  the 
course  and  enter  Rhet.  3.  These  students  will  be  required  to  complete 
fifteen  credit  hours  of  work  in  rhetoric. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

ia,b.  Rhetoric     3       Fr.  None 

2a,b.  Rhetoric     3       Fr.  1 

3.   Elementary   Rhetoric    3       Fr.  None 

1  ia,b.   Argumentation   3        Soph.,  jr.  2 

22a,b.   Public    Speaking    3        Soph.,  jr.  11 

24a,b.   Adv.    Public   Speaking 3        Soph.,  jr.,  sr.  22   or   25 

*25a,b.   Fundamentals    of    Effective    Speak- 
ing            2        Soph.,  jr.,  sr.  2 

*  Not   offered   second   semester,    191 8-1 9. 

INTRODUCTORY    COURSES 

ia,b.  Rhetoric.  Note  taking,  thesis  writing,  oral  and  written  exposition, 
sentence  and  paragraph  structure,  analysis  of  prose  models,  book  re- 
views.   Lansing,  Glick,  Mohl. 

2a,b.  Rhetoric.  Description,  narration,  diction,  argumentation,  oral  com- 
position, book  reviews.     Lansing,  Glick,  Mohl. 

3.  Elementary  Rhetoric.  Elementary  grammatical  and  rhetorical  prin- 
ciples.    Mohl. 

na,b.  Argumentation.  Evidence,  reasoning,  briefing,  debating.  Lansing, 
Glick,  Mohl. 

22a,b.  Elementary  Public  Speaking.  The  fundamentals  of  effective 
speaking ;  organization  and  delivery  of  occasional  addresses,  and  prac- 
tice in  parliamentary  drill.     Glick. 
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24a,b.  Advanced  Public  Speaking.  A  practical  course  in  the  preparation 
and  delivery  of  the  informal  lecture,  including  a  study  of  modern 
eloquence.     Practice  in  conducting  assemblies.     Glick. 

25a,b*  Fundamentals  of  Effective  Speaking.  The  fundamental  princi- 
ples of  voice  production,  articulation,  gesture,  platform  deportment 
and  expression.     Cook. 

ROMANCE  LANGUAGES 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professors  Everett  W.  Olmsted,  Irville  C.  Le  Compte,  Colbert  Searles  ; 
Assistant  Professors  Francis  B.  Barton,  Jules  T.  Frelin,  Ruth  S. 
Phelps  ;  Professorial  Lecturer  Balbino  Davalos  ;  Instructors  Pedro 
Henriouez  Urena,  Enrique  Jimenez,  Gustaaf  van  Roosbroeck, 
Solomon  M.  Delson  ;  Assistants  Clement  J.  deBere,  Josephine  M. 
deBoer;  Teaching  Fellows  Herbert  E.  Clefton,  Amelia  M.  Doyle, 
Antonio  Gervasi. 

COURSES 

No.                               Title                                   Credits  Offered  to  Prereq.  courses 

Introductory    Courses 

ia,b.   Beginning  French 6  All  None 

3a, b.  Intermediate  French 6  All  1   or  equiv. 

4.   Survey   of   French    Literature 6  All  1   or  equiv. 

5-6.   Survey   of   French    Literature 6  All  3  or  equiv. 

7-8.   Elemen.  French  Conversation 2  All  3  or  equiv. 

9-10.    Elemen.    French   Composition 1  All  3   or  equiv. 

3ia,b.   Beginning   Spanish 6  All  None 

33-34.   Beginning  Spanish 6  All  None 

35b.   Intermediate   Spanish 6  All  31   or  equiv. 

37-38.  Intermediate  Spanish 6  All  31   or  equiv. 

39-40.   Survey    of    Spanish    Literature 6  All  35  or  equiv. 

41-42.    Elementary    Spanish    Conversation..  2  All  35   or  equiv. 

43-44.   Elementary  Spanish   Composition...  2  All  35   or  equiv. 

For    additional    courses    see    the    bulletin    of    the    College    of    Science,    Literature, 
and  the  Arts. 

INTRODUCTORY    COURSES 

ia,b.  Beginning  French.  Pronunciation,  grammar,  drill,  oral  exercises 
and  translation.  Searles,  Barton,  Clefton,  deBere,  deBoer,  Delson, 
Doyle,  Frelin,  Gervasi,  van  Roosbroeck. 

3a,b.  Intermediate  French.  Review  of  grammar,  composition,  conversa- 
tion, and  reading,  representative  authors  of  the  Nineteenth  Century. 
LeCompte,  van  Roosbroeck. 

4.  Survey  of  French  Literature.    Double  course.    Same  as  5-6.    Searles. 


*  Not   offered   second   semester,   1918-19. 
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5-6.  General  Survey  of  French  Literature.  Lectures,  recitations,  and 
assigned  readings.  Designed  to  cover  the  whole  period  in  historical 
outline,  and  to  prepare  for  a  more  minute  study  of  special  periods. 
Selections  from  representative  authors.     LeCompte,  Barton,  Phelps, 

VAN    ROOSBROECK. 

7-8.  Elementary  French  Conversation.  Small  amount  of  outside  prep- 
aration will  be  required.  The  section  meeting  at  nine  o'clock  on  Mon- 
day, Wednesday,  and  Friday  is  limited  to  students  taking  Course  5-6 
and  is  based  on  the  work  of  that  course.     Frelin,  Barton,  deBere. 

9-10.  Elementary  French  Composition.     Frelin,  Barton,  deBere. 

3ia,b.  Beginning  Spanish.  Pronunciation,  grammar  drill,  oral  exercises, 
and  translation.     Davalos,  Delson,  Henriquez,  Jimenez. 

33-34.  Beginning  Spanish.  This  course  is  the  same  as  Course  31  except 
that  it  is  a  year  course.  Olmsted,  Davalos,  Henriquez,  Jimenez, 
Phelps. 

35b.  Intermediate  Spanish.  Review  of  grammar,  composition,  conversa- 
tion, and  readings.     Henriquez,  Jimenez. 

37-38.  Intermediate  Spanish.  This  course  is  the  same  as  Course  35a,b, 
except  that  it  is  a  year  course.     Davalos,  Jimenez. 

39-40.  Survey  of  Spanish  Literature.  Lectures,  recitations,  and  assigned 
readings.     Henriquez. 

41-42.  Elementary  Spanish  Conversation.  A  small  amount  of  outside 
preparation  required.  The  life  and  customs  of  modern  Spain;  ac- 
companied by  illustrative  material.     Jimenez. 

43-44.  Elementary  Spanish  Composition.  Special  attention  given  to 
social  and   commercial  correspondence.     Jimenez. 

RURAL  AND  AGRICULTURAL  JOURNALISM 

Associate  Professor  William  P.  Kirkwood  ;  Assistant  Professor  Phil 
C.  Bing. 

General  statement. — The  aim  of  this  Division  is  to  give  practical 
training  in  rural  and  in  agricultural  journalism.  The  work  in  rural 
journalism  includes  the  editing  and  managing  of  the  country  newspaper. 
The  work  in  agricultural  journalism  covers  writing  for  the  rural  press, 
for  the  agricultural  press,  bulletin  writing,  and  agricultural  publicity. 


No. 


COURSES 

Title                                     Credits     Offered  to 

Prereq.  courses 

Introductory    Courses 

1.   Rural  Press  and' Rural  Life i        Soph.,  jr.,  sr. 

None 

6.   Business  Administration 3        Sr. 

16 
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No.  Title  Credits  Offered  to  Prereq.  courses 

7.   Editorial  Administration 3        Sr.  16 

ii-i2.  Agricultural    Journalism 6       Jr.,  sr.  fRhet.  2  yrs.  or  Rhet. 

t   yr.,  Eng.   1   yr. 

*i3-i4.   Reporting    6        Soph.,  jr.,  sr.      Rhet.    1    yr. 

*i6.   Copy    Reading 3        Jr.,  sr.  13-14 

*ij.   News    Editing..... 3       Jr.,  sr.  16 

18.   Bulletin    Writing    and    Agricultural   - 

Publicity    3        Sr.  1 1-12 

*  Courses    13-14,    16,   and    17   will   be   given   by   this   Division    in   case  they   are   not 
offered  in  the  College  of  Science,  Literature,  and  the  Arts. 
t  Rur.  and  Agr.  Jour.    13  also  advised. 

INTRODUCTORY    COURSES 

i.  Rural  Press  and  Rural  Life.  The  relations  of  the  rural  press  to 
rural  and  community  life;  rural  problems  and  how  the  rural  press 
may  assist  in  their  solution.     Kirkwood. 

*6.  Business  Administration.  The  business  problems  of  the  rural  weekly 
including  general  accounting,  job  cost  finding,  circulation  building, 
and  advertising  problems 

7.  Editorial  Administration.  The  editor  in  his  capacity  as  editor ;  for- 
mulation of  policy;  organization  of  news-gathering  staff;  presentation 
of  the  news  to  the  public.    Kirkwood. 

11-12.  Agricultural  Journalism.  Gathering  and  writing  agricultural 
news  and  the  writing  of  articles  for  the  agricultural  press  and  other 
class  papers.  Lectures  and  practical  work  on  Agricultural  College 
publications.    Kirkwood. 

13-14.  Reporting.  Organization,  methods,  and  material  in  newspaper  pro- 
duction; forms  of  newspaper  stories;  methods  of  gathering  and  writ- 
ing news ;  laboratory  practice  by  assignments  on  University  publica- 
tions.    Bing. 

16.  Copy  Reading.  Study  and  practice  in  editing  copy  for  the  newspaper 
and  in  writing  headlines.     Laboratory  practice.     Bing. 

17.  News  Editing.  Continuation  of  Course  i6  with  special  attention  to 
type,  make  up,  and  printing.  Laboratory  practice  on  University  pub- 
lications.    Bing. 

18.  Bulletin  Writing  and  Agricultural  Publicity.  The  application  of 
the  rules  of  writing  for  the  press  to  preparation  of  popular  and  tech- 
nical bulletins.  Mediums  and  methods  through  which  information 
may  be  brought  to  attention  of  communities  and  people  of  the  open 
country.     Kirkwood. 


Special  courses  in  advertising  will  be  provided  as  soon  as  demanded. 
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SOCIOLOGY  AND  ANTHROPOLOGY 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professors  Albert  Ernest  Jenks,- Arthur  J.  Todd;  Associate  Professor 
Luther  L.  Bernard. 

General  statement. — Modern  university  education  is  not  complete 
unless  the  graduate  has  obtained  the  social  point  of  view.  To  this  end 
the  department  offers  elementary  courses  dealing  with  peoples,  with  social 
forces,  institutions,  and  movements.  Its  more  advanced  courses  are  de- 
signed especially  for  students  majoring  in  the  social  sciences,  namely: 
sociology  and  anthropology,  economics,  history,  and  political  science. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory   Courses 

ia,b.  General  Introduction 3       Soph.,  jr.,  sr.  None 

6.  Social  Reform  Movements 3       Soph.,  jr.,  sr.  i 

14.  Rural  Sociology 3       Jr.,  sr.  None 

Advanced  Courses 

113.  The  American  People 3       Jr.,  sr.  3  courses,  incl.    1 

114.  The  American   People   (continued)..  3       Jr.,  sr.  113 
119.  The    Family 3       Jr.,  sr.  9  cred. 

For   additional    courses   see   the   bulletin    of   the    College   of    Science,    Literature, 
and  the  Arts. 

INTRODUCTORY    COURSES 

ia,b.  General  Introduction.  Elemental  activities,  institutions,  laws,  and 
theories.  Especial  emphasis  is  placed  on  descriptive  data.  Textbook 
and  lectures.    Jenks,*  Bernard,  Todd* 

6.  Modern  Social  Reform  Movements.  A  survey  of  the  attempts  to  over- 
come certain  social  maladjustments:  child  labor,  the  city,  the  tene- 
ment, poverty,  degeneracy ;  movements  for  public  health,  old  age  pen- 
sions, social  insurance,  protection  of  infancy  and  youth,  public  recrea- 
tion, etc.    Todd. 

14.  Rural  Sociology.  A  survey  of  the  field  of  Rural  Sociology;  descrip- 
tion of  rural  social  interests ;  analysis  of  fundamental  problems  of 
rural  life ;  nature  and  influence  of  rural  environment ;  characteristics 
of  rural  mind.    Bernard. 

ADVANCED  COURSES 

113.  The  American  People.  Dominant  characteristics  of  the  diverse 
foreign  peoples  now  in  the  United  States ;  their  modification  in 
America;  the  importance  of  these  peoples  to  the  American  nation. 
Lectures,  readings,  and  essay.    Jenks. 


First  semester  only. 
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114.  The  American  People  (continued).  A  continuation  of  Course  113. 
Essential  and  unique  historical  Americanisms,  and  their  value  and 
virility  for  the  future ;  facts  and  forces  of  amalgamation  and  assimila- 
tion in  America;  America's  ethnic  problems.  Lectures,  readings,  and 
essay.    Jenks. 

119.  The  Family.  A  study  of  the  historical  development  of  forms  of 
the  family,  and  their  relation  to  other  social  institutions.  The  modern 
family,  its  functions,  and  its  problems.    Todd. 

SOILS 

Professor  Frederick  J.  Alway  ;  Instructors  Paul  R.  McMiller,  Clayton 
O.  Rost;  Extension  Specialist  George  H.  Nesom. 

General  statement. — For  specialization  in  this  department  see  special 
requirements  in  Course  of  Study. 

COURSES 
No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory  Course 
2.   Soils     4       Jr.,  sr.  Chem.    1    yr. 

Advanced  Courses 

104a.   Chemical   Analysis  of   Soils 5        Sr.  2,  Quant.  Anal. 

105-106.   Special   Problems   in   Soils f       Sr.  104,   107 

107.   Mechanical   Analysis  of   Soils....        2       Jr.,  sr.  2 

1 10.   Minnesota    Soils 2        Sr.  2 

t  Credit  according  to  the  amount  of  work. 

INTRODUCTORY  COURSE 

2.  Soils.  Formation,  physical  properties,  and  chemical  composition  of 
soils;  micro-organisms  of  the  soil;  farm  manures,  green  manures, 
commercial  fertilizers,  and  soil  amendments ;  causes  of  unproduc- 
tivity.    Lectures,  recitations,  and  laboratory  work.     McMiller. 

ADVANCED  COURSES 

104.  Chemical  Analysis  of  Soils.  A  laboratory  course  on  the  chemical 
examination  of  soils,  fertilizers,  and  soil  amendments.     Rost. 

105-106.  Special  Problems  in  Soils.  Individual  laboratory  or  field  work 
upon  some  special  soil  problem  in  soil  physics,  soil  chemistry,  or  soil 
management.     Arrangement  must  be  made  in  advance.     Alway. 

107.  Mechanical  Analysis  of  Soils.  A  laboratory  course  on  the  beaker, 
and  centrifuge  methods  of  mechanical  analysis.     McMiller. 

no.  Minnesota  Soils.  Detailed  study  of  the  soils  of  Minnesota.  Origin, 
formation,  and  classification;  physical  and  chemical  characteristics; 
moisture  relations ;  response  to  manures,  fertilizers,  and  soil  amend- 
ments;  naturally  unproductive  types  and  their  reclamation.  Lectures, 
laboratory,  and  field  work.     Alway. 
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VETERINARY  MEDICINE 

ANIMAL  INDUSTRY   GROUP 

Professors  Clifford  P.  Fitch,  Myron  H.  Reynolds  ;  Assistant  Professors 
Willard  L.  Boyd,  Howard  C.  H.  Kernkamp;  Instructor  William 
A.  Billings;  Assistant  Clarence  B.  Lord. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory    Courses 

2.  Anatomy  of  Domestic  Animals 3       Soph.,  jr., sr.  None 

3-4.   Comparative    Physiology 6       Jr.,  sr.  2 

5.  Veterinary    Bacteriology 1        Soph.,  jr.,  sr.  Path.   6 

6.  Physiology   and    Hygiene   of    Breeding       2       Jr.,  sr.  2 

8.   Veterinary    Studies 3        Jr.,  sr.  None 

12.   Common       Diseases      of      Domestic 

Animals    3        Sr.  3-4 

INTRODUCTORY    COURSES 

2.  Anatomy  of  Domestic  Animals.  Anatomy  of  the  common  farm  ani- 
mals with  special  reference  to  bones,  muscles,  and  viscera.  Lectures 
and  demonstrations.     Kernkamp. 

3-4.  Comparative  Physiology.  A  recitation  and  lecture  course  in  physi- 
ology with  special  reference  to  the  physiology  of  domesticated  ani- 
mals.    Special  emphasis  is  given  to  digestion  and  metabolism.    Fitch. 

5.  Veterinary  Bacteriology.    Lecture  and  demonstration  course  in  Veter- 

inary Bacteriology.  Special  emphasis  being  given  to  causes  of  infec- 
tious diseases  of  animals,  also  instruction  in  disease  control  measures 
and  in  preparation  and  use  of  vaccines,  bacterins,  serums,  antitoxins. 
Fitch. 

6.  Physiology  and  Hygiene  of  Breeding.     Anatomy  and  physiology  of 

reproduction.  Embryology,  obstetrics,  sterility,  hygiene,  and  common 
diseases  of  breeding  animals.    Boyd. 

8.  Veterinary  Studies.  Preparatory  work  for  study  of  diseases ;  causes, 
prevention,  etc.,  of  common  diseases  including  lameness  and  unsound- 
ness ;  common  medicines.  For  students  taking  only  one  semester  of 
veterinary  work.  Not  open  to  those  who  have  completed  Course  12. 
Reynolds. 

12.  Common  Diseases  of  Domestic  Animals.  General  principles  of  diag- 
nosis, causes,  morbid  anatomy,  symptomatology,  prevention,  and  the 
basis  of  treatment  of  the  ordinary  diseases  of  the  domestic  animals. 
Those  who  have  completed  Course  8  can  obtain  only  half  credit  for 
this  course.     Boyd. 
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